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TECHNICAL ARTICLES IN BRIEF 


Convection m a non- 
homogeneous fluid 


Phys 


Convection in syrup-packed products. RK. ©. Nicholas, I. J. 
Pilug, and T. R. Mulvaney. 


Most analytical treatments of convection heating are re- 
strieted to the case of a homogeneous fluid in which the 
density differences that cause convection are the result of 
temperature differences only. However, if the fluid is not 
homogeneous, as is the case when the syrup concentration 
is not uniform throughout the container, then density dif 
ferences will be a funetion of both syrup concentration 
and temperature, Because the density is a function of these 
two variables, there can be combinations of syrup econcen- 
tration and temperature that will prevent convection eur- 
rents. It is the purpose of this paper to show what com- 
binations of syrup (sucrose) concentration and tempera- 
ture will prevent convection, A method of calculating a 
criterion of no convection in syrup-packed products is 
presented. Evidence to suggest how this criterion is re- 
lated to the diffieulty of heating syrup-packed produets in 
which product-induced stratification has occurred is pro- 
vided, (See page 205). 


Physics Processes resulthig im stratification 


of product 


Product-induced stratification of q>vering syrups. T. R. 
Mulvaney, R. C. Nicholas, and I. aug. 


Product-induced stratification is the name given the econ- 
centration gradient of soluble solids which results when 
foods of high water and low solids content are placed in 
sugar syrup. When the syrup is first poured over the 
product, the concentration of solids in the syrup is «niform 
throughout the jar; when the product is marketed some 
months later, the soluble solids concentration of the syrup, 


May Cover. In addition to recognized virtues of corn 
oil, how many of us have given a thought to the aesthetic 
value of this versatile produet? Our cover is a micro 
photograph of a corn oil emulsion fixed with osmie acid, 
taken with an RCA EMU-3 Electron Microseope at a 
magnifieation of 8000 X. Submitted by IFT Member 
Jack Pangborn, Electron Microscope Lab., University of 
California, Davis. 
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The Story of Nature's Yellow 


WHY IS COLOR SO IMPORTANT? 


Colors call to your appetite. You pick the big, red, beautiful 
apple and every bite seems to taste better because it’s so 
nicely red. The good, thick steak looks crusty brown, and 
the center's a wonderful pink. 


Some foods are naturally attractive. 
Some must be made so. Butter and 
margarine must be a good yellow for 
widest appeal. Gelatin desserts, chil- 
dren's lollipops and hard candy, soft 
drinks, ice cream, and many other 
foods must be colored for consumer 
acceptance. Man so often must help 
nature out! 


Making foods look better, making them taste better, making 
them nutritionally more valuable are practices everyone ac- 
cepts and expects. Food processors can now add pure beta 
carotene Roche* to give natural yellow color, plus vitamin 
A value, to their good foods. 


WORDS AND MEANINGS 


Carotene (sometimes spelled cerotin) is the 
root word. It designates a color compound which 
occurs naturally in some vegetables and fruit. 


Carotenoid describes a family of color com- 
pounds, found widely distributed in nature, 
which gives many flowers, fruits, leaves, and 
vegetables their characteristic color. The ending 
“oid” is the way chemists say: “like carotene.” 
All carotenoids are similar, chemically, to beta 
carotene which is the most important and widely 
distributed member of the carotenoid family. 


Beta Carotene. The Greek-letter prefix is used 
to distinguish this compound from alpha and 
gamma carotene — compounds which have 
somewhat similar chemical structure but are not 
nearly so important in human nutrition. 


Provitamins describe substances which are 
changed in the body into vitamins. Beta caro- 
tene is a provitamin; the body converts it into 
vitamin A which we all need for good health. 


*Roche — Reg. U. 8. Pat. Off. 


CAROTENE IS NO STRANGER 


Carotene is as common as carrots, or sweet potatoes, or 
green leaves, or the natural yellow of 
butter. Carotene is the pigment which 

makes carrots, carrot-colored. Caro- 

tene and other carotenoids, with 
chlorophyll, are present in the green 

leaves of plants. Vivid proof of this 

is seen when tree leaves turn yellow 

in the fall. 


A LARGE FAMILY WITH MANY RELATIONS 


Nature has many pigments: the delicious red of a ripe 
strawberry, the many shades of green in leaves, the blue of 
cornflowers, the lavender of lilacs, the differing browns of 
bark, the bright yellow of daffodils, the darker yellow of 
plump pumpkins. 


All of the carotenoid colors have 
somewhat the same chemical struc- 
ture. As their chemistry varies, so do 
their properties. Different carotenoids 
may exist side by side, as in some 
tomato species which contain beta 
carotene and lycopene, the so-called 
tomato red. 


No one knows exactly how many carotenoids there are in 
nature. Some authorities believe there may be as many 
as 200. 


Of all the carotenoids now known, beta carotene is the most 
useful for human beings, because of its value as a pro- 
vitamin A. Not all carotenoids are provitamins. Alpha caro- 
tene, gamma carotene, cryptoxanthin (found in yellow 
corn) and some less well-known compounds have this 
property to only a limited extent. 


BETA CAROTENE DESCRIBED 


In pure form, beta carotene is deep violet-red in color; in 
dilutions its color is yellow. The crystals are flat platelets 
in form. The pure product has very powerful 
coloring properties. For example, three grams 
of the pure crystals, enough to cover an 
American quarter-dollar, will color a half- 
ton of margarine to the accepted yellow color. 


Beta carotene is soluble in various oils, vegetable oils being 
preferred for food use. It is insoluble in water. 


In the solutions customarily used in food processing, beta 
carotene Roche has practically no odor or taste, nor does it 
impart any odor or taste to the foods with which it is mixed. 


Only a minute amount of crystalline beta carotene is needed 
for coloring. To simplify measurement for food processors, 
Roche has made suspensions of its finely ground crystals in 
vegetable oil. These are standardized, so that products with 
uniform color will result when they are used. 


BETA CAROTENE IS A SAFE COLOR 


Beta carotene is one of nature’s own coloring agents. It has 
been consumed in food for thousands upon thousands of 
years. Even with this evidence of 
safety in usage, Hoffmann-La Roche 
did not market its man-made dupli- 


cate of nature’s product until careful 
studies showed that this substance pro- O 
duced no undesirable effects in test A ¢ 


animals. These and other tests indi- 
cate that beta carotene produced by 
the Roche process is safe and desir- 
able for use in foods. 
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... BETA CAROTENE 


by SCIENCE WRITER 


A CAPSULE HISTORY 


In 1831, Wackenroder, curious to know what caused the 
characteristic color of carrots, isolated carotene from the 
roots of that vegetable. Based on his observation, Will- 
statter established carotene’s empirical formula in 1906. 


In 1919 the vitamin A activity of the carotenoids was dis- 
covered by Steenbock. 


Between 1928 and 1930, Zechmeister, Karrer, and Kuhn 
established the constitution of carotene and assigned its 
In 1953, the successful synthesis of 


structural formula. 

beta carotene was made by Hoffmann- LS 
La Roche whose chemists duplicated Lat E 
nature’s own color in the laboratory. N\ | ll 
Commercial production followed 
within a year. _ 


Carotene has been used by food processors in the United 
States for many years. Natural extracts have been made 
from carrots, palm oil, alfalfa, and other sources for more 
than 25 years. None of these natural extracts, however, 
has the purity of the man-made substance produced by 
Hoffmann-La Roche. 


FOODS USING BETA CAROTENE 


Beta carotene Roche is now used every day as a safe, 
natural, yellow coloring agent for such foods as: 


Margarine Salad and Cooking Oils 
Shortening Confections 

Lard Yellow Baked Products 
Butter Beverages 

Cheese Ice Cream Products 


It is capable of being used in almost any processed food. 
Developments at Hoffmann-La Roche have made it avail- 
able for use in fatty foods and in special water-dispersible 
form for other foods. 


An acceptable coloring in the U.S.A. since 1947, beta caro- 
tene has also received official sanction in Austria, Australia, 
Denmark, Finland, Brazil, Germany, Great Britain, The 
Netherlands, Norway, and Switzerland. 


NUTRITIONAL VALUE 


Beta carotene is a provitamin; it is converted into vitamin A 
in the healthy human body. 


Structural Formula 
of Beta Carotene 


Its biological activity is measured in units of vitamin A 
activity. One gram of beta carotene equals 1,666,700 U.S.P. 


units of vitamin A, while a gram of vitamin A (alcohol) 
equals 3,333,300 U.S.P. units. One U.S.P. unit is equal to 
0.344 micrograms of vitamin A acetate. 


We need vitamin A to guard the health of 
our eyes and our skin, membranes, and other 
specialized tissues. It helps build our resist- 
ance to infections. Vitamin A is needed for 
normal growth from infancy to maturity. 


Beta carotene Roche is more than just another efficient food 
color. As it is so intimately associated with vitamin A, it 
comes close to being an essential substance in itself. 


Of the six provitamins A known to exist in nature, beta 
carotene is the most widely distributed, the most potent in 
vitamin A activity, and the most readily available. 


The Food and Nutrition Board of the National Research 
Council recommends that healthy adults in the U.S.A. re- 
ceive 5,000 U.S.P. units of vitamin A daily in their diets. 
The requirements for pregnancy, for infants and children, 
vary above and below this amount. 


OPENING ANOTHER DOOR TO THE FUTURE 


The successful synthesis of vitamin A by Roche scientists 
led to the synthesis of beta carotene. The latter synthesis 
will no doubt lead to the manu- 

facture of other carotenoids. Right 

now, work is being done on “dupli- 

cating” lycopene, the dominant red 

of tomatoes, and on cryptoxanthin, 

a yellow color found in corn. The 

development of pure beta carotene 

Roche is really only a beginning, 

not an ending. 


SOME NEW WORDS ON FOOD PACKAGES 


The identifying words: “artificially colored with beta caro- 
tene” on the labels of margarine, yellow shortening, yellow 
cake mixes, and various other food products signify that 
the manufacturer has used a safe yellow color which was 
conceived by nature itself for coloring foods and adding 
to their nutritional value. 


HELP FOR YOU 


Reprints of this article are available in reasonable quantities 
as a teaching aid or for public education. For food proc- 
essors the Roche technical brochure is available. Those 
interested specifically in the scien- 

tific study of beta carotene will find 

published material from Roche most 

helpful. In making your request, 

please specify the type of informa- 

tion you want. There is no charge, 

of course. 


Please address all requests to Dept. of Education, Fine Chemi- 
cals Division, Hoffmann-La Roche Inc., Nutley 10, N. J. In 
Canada: Hoffmann-La Roche Limited, 1956 Bourdon Street, 
St. Laurent, Montreal 9, P. Q. Roche® © 1960 HLR Ine. 


| | 

RDS 

f 

| 

| 


FOOD TECHNOLOGY, MAY, 1960 


although lower than it was initially, is again uniform, How 
ever, soon after the syrup is added to the product, a non 
uniform gradient of soluble solids concentration is created 
because water leaving the product rises to the top of the 
jar, instead of diluting the surrounding syrup. Moreover, 
this non-uniform gradient is large enough to inhibit) con 
veetion, and continues to imerease throughout the heatin: 
period. The authors are primarily concerned with the 
dynamic processes which result product-induced stratiti 
cation in sweet fresh cucumber spears. In one test with a 
heat processed sweet, fresh cucumber spear product, 2 
minutes after adding the svrup, a difference of over 9°, 
was found between top and bottom soluble solids concen 
trations in the syrup. This top-bottom difference in’ solu 
ble solids concentrations continued to increase up to about 
one day after adding syrup. The soluble solids concentra 
tions in the product lagged behind the concentrations in. the 
syrup; appreciable differences persisted up to 4 days after 
avdding syrup; equalization of soluble solids between the 
product and its surrounding syrup was reached at abou 
S days after adding the syrup, but) final equalization 
throughout the jar was reached only after several months, 
\cetic acid concentrations and pil were also found to be 
different between top and bottom of the jars. There was 
no salt in the covering liquor used in these tests, but the 
authors think that salt would also stratify. [It should be 
emphasized that stratifieation takes place during heat 
processing. Comparisons between heated and unheated 


jars of eneumber spears show that although both top and 
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bottom soluble solids concentrations in heated jars are 
lower than those in unheated jars at corresponding times 
up to an hour after adding the syrup, the differences, and, 
therefore, the average gradients are about the same. 
Stratification during the heating period should retard con 
vection. Agitation of the jars is discussed as a means of 
eliminating stratification during the heating period and 
thereby improving heat transfer, but agitation is not recom 
mended without qualification. Arguments are presented to 
suggest that there are ways to minimize the time required 
for final equalization of soluble solids between syrup and 
product throughout the jar. The present study has shown 
that during heat processing of syrup-packed products the 
water leaving the product selectively dilutes the syrup 
(sugar and acid). Given this fact, the question of heat 
destruction of microorganisms in syrup packs should be 
re-examined to take account of the constantly changing 
sugar and acid conditions to which these microorganisms 
ure exposed during processing. In some regions of the jar 
the sugar and acid conditions may be significantly lower 
than were anticipated when the heat process was desigued 
(See page P07). 


Physics Convection heating studies 
Convection heating studies of water-syrup layered sys- 
tems. R. (. Nicholas, |. J. Pflug, and T. R. Mulvaney. 


Two model systems with built-in’ stratification that re 
stricted convection to selected regions of a jar were exam 
ined to determine the effect of stratification on the heating 
characteristics throughout the jar. Heating rates, f,, and 
lag factors, j, are presented for both model systems at 4 
points in the 16-0z jars for each of five different layered 
arrangements. When there were two liquids of different 
density in a jar the heating rates, f,, were affected depend 
ing on the particular arrangement, the position in the jar, 
and whether plastic spears were used. For example, in the 
layered system with plastic spears in which the layered 
urrangement was half-water and half-syrup, there existed 
large temperature differences in the syrup section that 
would normally lead to convection. Ten minutes after this 
jar had been in the 180° F water bath, a difference in tem 
perature of 35° F existed between points only 2.5) em 
apart; the colder point was above the warmer point, and 
this temperature inversion persisted throughout the heat 
ing period. In general, the slowest heating points were 
found in the regions just under the boundary between 
water and syrup. Heating rates were more affected than 
lag factors. In both systems studied (with and without 
plastic spears) the all-water pack was the fastest heating 
(over-all jar average), but the all-syrup pack heated nearly 
aus fast. The data suggest that the syrup alone is not re 
sponsible for the slow heating regions observed in some of 
the arrangements. The resemblance of these model systems 
to food systems is remote, to be sure, for obvious reasons 
No liquid exchange takes place between “product” and 
covering liquor. The sucrose concentration gradient re 
mains essentially constant throughout the heating period. 
These concentration gradients are present at the beginning 
of heating and are larger than those found in food systems. 
Nevertheless, the authors believe that these results are sug 
gestive of the changes in heating characteristies that are 
brought about by product-induced density gradients, and 
the density gradients produced by any external cause, such 
as adding dry sugar. (See page 212). 
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Food engineering Measuring beef tenderness 
A food grinder-recording ammeter method for measuring 
beef tenderness. J. A. Emerson and A. Z. Palmer. 


Two trials were conducted comparing a motorized food 
grinder-recording ammeter apparatus and the Warner 
Bratzler shear apparatus to a taste panel of 4 judges as 
methods of evaluating tenderness in beef. Tenderness 
values of the food grinder method were expressed as joules 
of energy consumed per gram of sample (EK /g). In Trial 1, 
the taste panel was found to be the most repeatable method, 
closely followed by the Warner-Bratzler shear and the food 
grinder using broiled samples. Testing raw samples, the 
food grinder was found to be the least repeatable method. 
Correlation coefficients showed a higher relationship be 
tween the taste panel and the Warner-Bratzler shear 
—.73, —.53, —.56, —.62) than between taste panel and 
the food grinder methods (—.60, —.27, —.61, —.33). The 
food grinder method using broiled samples was more 
highly correlated to taste panel than was the food grinder 
using raw samples (—.48, —.26, —.39, —.24). In Trial 2, 
the food grinder using cooked samples of roasts and the 
food grinder using raw samples were both found to be 
rather high in repeatability. A higher correlation was 
found between taste panel and Warner-Bratzler shear 
(—.79) than between taste panel and food grinder (—.47) 
using cooked samples. The food grinder method using 
cooked samples compared more favorably to taste panel 
(—.47) than did the food grinder using raw samples 
(—.20, —.41). Under the conditions of this investigation, 
the Warner-Bratzler shear apparatus appears to be a 


more precise measurement of tenderness than the food 


grinder, (See page 214) 


Antibiotics Penetration into fish 


Penetration of tetracycline antibiotics into tuna, sole, and 
rockfish flesh and their stability during steaming and 
retorting. Peter A. Lerke and Lionel Farber. 


The penetration into whole tuna and into fillets of sole and 
rockfish of chlortetracycline and of oxytetracyeline into 
tuna was studied. No effect of NaCl on the penetration into 
tuna flesh of the antibiotics was found. The skin and outer 
layer of flesh acted as a quite efficient barrier to the pene 
tration of the antibiotics into the deeper layers of the meat. 
This decreased penetration facilitated subsequent destrue 
tion of active antibiotic during the steaming operation 
which is part of the tuna canning procedure. No active 
antibiotic residues were found in any cans of tuna packed 
from antibiotie-treated fish. The uptake of chlortetracyline 
hy sole fillets was quite rapid during the first 5 minutes of 
immersion, after which the rate tended to decrease up to an 
hour. The ehlortetracyeline in sole and rockfish fillets was 
quite stable up to 7 to 9 days storage at 41° F (5° C); 
average losses during the storage periods were 16.8% and 
16.5% respectively. Heat treatments of steaming, baking 
and frying, simulative of home preparative procedures, 
were found to markedly inactivate the aetive CTC origi 
nally present in the fillets of sole and rockfish. The actual 
amounts of antibiotic remaining after the various heat 
treatments were very small and could be considered as rela- 
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tively insignificant, particularly in view of the statement 
by the Food and Drug Administration on April 16, 1959, 
relative to the safety of any antibiotic residues in cooked 
seafood, (See page 217). 


Packaging — Redness loss in prepackaged beef 


Pattern of redness loss and regeneration in prepackaged 
beef. Robert W. Dean and C. Olin Ball. 


The pattern of color change in storage of fresh beef 
samples from a given source is essentially the same for 
any given set of packaging conditions. Sometimes, the 
pattern is practically identical in beef cuts coming from 
different animals. There is considerable evidence, however, 
that the inherent characteristies which differ in meat from 
different animals may be responsible for substantial differ- 
ences in color history during storage. In containers that 
hold vacuum, the red color which appears in meat a few 
days after packaging is a durable color. The color of meat 
in vacuum tight containers is relatively stable for a period 
longer than the shelf life of the product. If mechanical 
problems in film packaging ean be solved, it is apparent 
that meat ean be vacuum packaged centrally and the meat 
industry will have entered a new era in distribution practice. 
(See page 222). 


Precooked frozen 
sweet potatoes 


Effect of variables 


Effect of variety, curing and processing on carbohydrate 
content of precooked frozen sweet potatoes. M. W. Hoover 
and D. T. Pope. 


An investigation was made to study the effects of variety, 
syrup concentrations and curing treatments on the carbo- 
hydrate content of sliced precooked, frozen sweet potatoes 
The sweet potato varieties included Porto Rico, Goldrush, 
NC 171, Redgold and Georgia Red. The roots were sliced 
and cooked in syrup solutions containing 0, 30, 45 and 
65% sucrose, by weight. Cured and uncured sweet potatoes 
were processed, The per cent total solids, total sugar and 
sucrose in the samples inereased rapidly as the syrup con- 
centration advaneed from 0 to 60° sucrose. The average 
per cent total sugar increased from approximately 9% for 
samples cooked in water for 10 minutes to 21% for those 
cooked in a 60° suerose solution. The apparent increase 
in per cent total sugar was accounted for almost entirely 
by an uptake of sucrose from the cooking media. On a 
percentage basis, there was a small increase in maltose and 
a decrease in reducing sugar as the syrup concentration 
advanced. There was little apparent change in per cent 
alcohol insoluble solids and starch that could be attributed 
to syrup concentration. Wide variations in certain carbo 
hydrate components existed among varieties. However, 
each variety responded similarly during the cooking 
process. Little variation in carbohydrates was found in 
frozen sweet potatoes that could be attributed to curing 
treatments. Weight losses occurred during the cooking 
process. In some instances it amounted to more than 7%. 
The higher the syrup concentration the greater the weight 
loss. Weight losses varied widely among varieties, with 
Porto Rico having the least and Goldrush the highest. 
(See page 227). 


Turkey broth 


Flavor differences in broths prepared from hormonized 
and non-hormonized turkeys. Grace Bennett. 


Flavor evaluation 
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Turkey broth was prepared from hormonized, hormonized 
with added fat, and control turkeys and presented to 8 
judges as triangle comparisons. Judges were unable to 
distinguish between 3% fat and 4% fat homogenized into 
the broth in which it was cooked or between 3% levels of 
the fat from different broths homogenized into control 
broth. Judges were able to distinguish between 3% levels 
of fat homogenized into the broth in which it was cooked 
and between samples of the broth alone. These results 
indicate that the difference between broth preparations of 
control and hormonized turkeys is not caused by texture 
or flavor differences in the fat but by differences in the 
broth itself. Judges rated the amount of turkey flavor of 
the broths in the following order: hormonized having the 
least amount of turkey flavor, control, and hormonized 
with added fat as the most flavorful. (See page 231). 


Objective tests Firmness of canned 
snap beans 


Influence of blanching conditions on sloughing, splitting, 
and firmness of canned snap beans. J. P. Van Buren, J. C. 
Moyer, D. FE. Wilson, W. B. Robinson, and D. B. Hand. 


Objective tests have been developed to give quantitative 
measures of the firmness of canned snap beans and their 
tendency to slough and split. These methods have shown 
that the blanching temperature was one of the most im- 
portant factors affecting the sloughing of beans. Beans 
were blanched at temperatures between 150° F and 210° F 
with the result that, as the temperature was raised, the 
tendency to slough and split increased and the firmness 
decreased. When blanching was carried out at tempera- 
tures below 180° F inereased blanching time led to less 
sloughing, while at higher blanching temperatures greater 
sloughing was the result of longer blanching times. The 
general firming effect of moderate temperature blanching 
continued to take place during the interval between blanch- 
ing and retorting and was enhanced by holding the 
blanched beans at slightly elevated temperatures. Little or 
“no ehange in firmness took place during holding periods 
following blanching at 190° F or higher. The tendeney of 
beans to slough was increased by soaking them in oxalate 
and Calgon solutions prior to blanching, while this ten 
dency was decreased by soaking in a calcium chloride solu- 
tion. (See page 233). 


Palatability tests Use of orthogonal 


polynomials 


Application of orthogonal polynomials to data on palata- 
bility. Jacob N. Eisen, Albert B. Parks, and Elsie H. 


Dawson. 


The purpose of this paper is to illustrate the use of or- 
thogonal polynomials with data on palatability in deter- 
mining the simplest curve that appropriately represents 
the regression of one variable on another. In this example 
the values of the independent variable are equally spaced. 
A brief review of the method of orthogonal polynomials is 
first presented. The example illustrates how the sum of 
squares for “hetween cooking times” is partitioned into 
independent sums of squares for linear, quadratic, and 
cubie components of regression. It also shows how or- 
thogonal polynomials are applied in ealeulating the quad- 
ratie regression equation, ¥ = 10.53 — 1.103X 4 039X2, 
for estimating seores for texture from various cooking 
times (minutes). Orthogonal polynomials constitute a con- 
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venient method for determining the goodness of fit of a 
straight line, quadratic, or higher degree regression curve 
to data on palatability and to other types of data. The 
method is useful in non-linear regression involving two 
variables. By using orthogonal polynomials, the regression 
equation does not have to be recomputed whenever other 
terms are added. (See page 237). 


Effect of heated water 
on dehydrates 
The compatibility of dehydrated army rations with chlo- 


rinated and iodine-treated surface waters. Morris R. 
Rogers, Arthur M. Kaplan, and Elizabeth Pillion. 


Military rations 


It may be concluded that no particular combination ot 
water and halogen with any of the dehydrated foods used 
in this study eould be regarded as unacceptable even though 
some of the combinations had a real effect on reducing the 
excellence of the flavor of the foods. Since 
average fell into the dislike 
below, it must be assumed that the flavor of all the samples 
was satisfactory under the conditions of the experiment. 
The use of the average hedonie value had practical and 
valid application throughout the course of this study as is 
evidenced by the number and relatively constant results 
(See page 240). 


none of the 


seores hedonie eategory or 


obtained in these tests. 


Color evaluation Capsicum spices 


Color of capsicum spices. W. |). Pohle and R. L. Gregory. 


The methods usually employed for evaluating the color of 
capsicum spices are visual methods based upon comparison 
of the color of a diluted extract with that of a specially 
prepared potassium dichromate-cobaltous chloride solution 
or with combinations of Lovibond glasses that match the 
color of the solution. Visual methods are always subject to 
personal factors and the difficulties of comparing the color 
of the extract with that of the standard solutions or color 
glasses. These usually differ somewhat in hue or chroma 
ticity. Recently, spectrophotometrie methods have been 
proposed. spectrophotometrie method 
posed by the authors for evaluating the coloring matter otf 
paprika, oleoresin of capsicum and similar products. Bet 
ter laboratories this 
method as the instruments are calibrated using pure beta 


has been pro 
| 


agreement among is expected by 
carotene, The color is expressed as micrograms of carotene 
per gram of sample. Beta-earotene has color characteristics 
similar to the coloring matter of capsicum and paprika. 
(See page 245). 


Off odors in milk 


Gas chromatography as a means of detecting odors in 
milk. J. D. Wynn, J. R. Brunner, and G. M. Trout. 


(ras chromatography 


Gas chromatography was utilized to show the effectiveness 
of vacuum pasteurization as a means for removing the 
volatile feed flavors from milk. Approximately 85° of the 
measurable flavor components of milk were removed by 
the vacuum pasteurization process with a resulting one-to 
two point flavor Characteristic 
chromatograms were obtained for the volatiles in milk from 
cows fed alfalfa silage, onion tops, or beet tops. 
chromatography offers a valuable tool for the study of the 
effectiveness of deodorizing equipment as a means of re 
moving the volatile flavor components of milk. (See page 
248). 


increase in seore. 


gas 


Gas 


pre ee 
\ 
oP 
of p> 
7 

| = \ 

ras, | CED INSTALLED 

| 
rw ‘ 
4 : 
-_ 

— 

(ku 
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Radiation preservation Fish 


The preservation of fish with ionizing radiation: bacterial 
studies. Donald P. MacLean and Camille Welander. 


The present study was undertaken to determine the effects 
of ionizing radiation at various levels on the bacterial flora 
of fillets of Paeitie cod (Gadus macroce phalus ) during 
storage in melting ice (0° C). The principal objectives 
were: 1. To compare bacterial counts of unirradiated and 
irradiated fillets. 2. To identify bacterial genera present 
before and after irradiation and during storage. 3. To 
estimate relative numbers of bacteria generically at various 
levels of irradiation and intervals of storage. 4. An inei- 
dental study of mierocoeci present to assess their potential 
as food poisoning organisms. Irradiation of cod fillets at 
relatively low levels of gamma irradiation prolongs the 
bacteriological storage life at 0° C and appears particularly 
effective against the genera usually associated with the pro 
duction of offensive odors characteristic of typical spoilage. 
In unirradiated control samples the genera Micrococcus, 
lehromobacter, Flavobacterium, and Corynebacterium pre 
dominated while Sarcina, Pseudomonas, Alcaligenes, Myco- 
plana, Protaminobacter, Bacillus, yeast (Torulopsis), Aero- 
hacter, and Streptococens were in minor numbers. Trradi- 
ated samples showed predominant venera to be Micro- 
coceus, Sareina, Achromobecter, Flavobacteriam. and 
Corynebacterinm while Alealigenes, Bacillus, yeast (Toru- 
lopsis), and Mycoplana were less numerous. Organisms 
of the genus Micrococcus appear to be resistant to radi 
ation under conditions of these experiments. However the 
Vierococcus found do not appear to be typical food poison 


ing organisms, (See page 251). 


Technology Frigi-canning 
Frigi-Canning. Kdward F. Kohman. 


“Frigi-Canning” is the preservation of food by enough 
heat to kill vegetative microorganisms, hermetienlly sealing 
under aseptic conditions, and holding at the lowest possible 
temperatures without freezing. The author of this note 
comments that the home gardener, without canning equip- 
ment of any kind, but with some refrigeration space, could, 
by “Frigi-Canning,” do considerable to make use of his 
surplus. Also the city dweller on his week-end drive could 
pick up at low cost a hamper of his favorite vegetable and 
by this method enjoy it for a considerable time. The fayor- 
able results that have been obtained indicate there may be 
a much more extensive possibility. Even now eanned whole 
hams may be regarded as being Frigi-Canned. Originally 
there was strong opposition to freezing vegetables in her 
metically sealed cans for fear they might be allowed to be 
held under conditions favorable to the development of 
Cl. botulinum. Now a wide variety of products that one 
would regard as excellent media for this organism are 
frozen in hermetically sealed cans. Consumer education 
is a part of any suecessful distribution. Even fresh milk, 
a good medium for Cl. botulinum, is distributed under 
poorer refrigeration than one would expect for Frigi 
Canning. A canner serving large users, such as restaurants 
and hotels and reprocessing manufacturers, could easily 
observe and supervise the refrigeration of Frigi-Canned 
products. To be sure, anyone would be remiss and foolish 
not to give the matter technical study under his own con 
ditions before doing Frigi-Canning on a large scale. (See 


page 254). 
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News 


1960 Election of IFT Officers 
PRESIDENT-ELECT : 
Dr. Harold W. Schultz 
Oregon State College 
Corvallis, Oregon 
COoUNCILORS- AT-LARGE : 
Mr. Carlos A. Greenleaf, Washington, D.C. 
Section 
Dr. Hans Lineweaver, No. Calif. Section 
Dr. Reid T. Milner, Chicago Section 


Dr. Herbert EL Robinson, Chicago Section 


S. CALIFORNIA 


Southern California Sections [FT’ers had to move 
into the large ballroom at Roger Young Auditorium 
to accommodate the capacity crowd that turned out to 
hear Institute President-Eleet Dr. J. Tutehings 
discuss some of the problems that face food technolo- 
wists today. Preceding Dr. Hutchings’ talk, Southern 
Section Chairman, Gordon Miller, informed the 
group that the executive committee had approve l a 
donation of $100.00 to the Dr. Ernest Geiger Me- 
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morial Fund at the University of Southern Cali- 
fornia. He also presented a scroll and pocket secretary 
to Henry Espoy as a memento of his excellent year as 
chairman in 1959. 

Dr. Ilutehings, Institute President-Elect, is  man- 
ager of Food Research, H. J. Heinz Company, Pitts- 
burgh, Pennsylvania. He is in charge of adminis 
trating and directing all research activities in’ plant 
breeding, horticulture practices, bacteriology and nu- 
trition, experimental product development and food 
technology. Ile chose as his topic of the evening 
‘Food and the Food Technologist.’ 

Dr. Hutchings informed the group that one of the 
major problems facing food technologists now and 
in the future is the increase in population. In his 
opinion the responsibility of all food technologists is 
to give this increased population of the future a 
product of the highest nutritional value, quality, and 
appearance, doing this work in a way that will repre- 
sent a profit to the organization they are representing. 
Dr. Hutchings went on to say that there is no such 
thing as a “*quality’’ product if that product does not 
meet with absolutely all specifications and that it was 
up to the food technologists to obtain materials an! 
maintain procedures that will give these nee ossary 
specifications and therefore quality to their pro luet 

Wright 


NORTHEAST 


The annual Students’ Night Dinner and awards 
were held on March fifteenth, at the M.LT. Faculty 
Club. More than 140 members and student guests at 
tended. The following students were recipients of 
awards: 

Maynard R. Johnson received the Alexander E. Katz 
Memorial Scholarship presented by L. W. Zanger of 
the F. Ritter Co. 

Kdward Weiss received the Dodge and Olcott Award 
presented by Jules Bauer of Dodge and Olcott. 

Daniel Farkas received the General Foods Award pre 
sented by Dr. Domenic DeFelice of General Foods 
Corp. 

Norman Bednareyk received the Gerber Award pre 
sented by Dr. William B. Esselen for the Gerber 
Products Co. 

We congratulate these young Food NSeientists on 
their outstanding achievements. 

Annual elections were held resulting in the follow- 
ing new officers ; 

Chairman: Mr. Norman W. Kaupf, Walter Baker 
Div., General Foods Corporation. 

Vice-Chairman; Dr. John 'T. R. Nickerson, Mass. Inst. 
Tech. 


Johnson 


Weiss Bednarcyk Farkas 
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Secretary: Dr. Donald E. Westcott, CRYOVAC Div., 
W. R. Grace & Co. 

Treasurer: Dr. F. J. Francis, Univ. of Massachusetts. 

Sectional Councilors: Dr. Rauno Lampi, New Eng- 
land Vinegar Works, Incorporated; Mr. Ralph F. 
Whicher, Packet Products Corp. 


The guest speaker for the evening, Dr. 1. J. Huteh- 
ings, President-Elect of the IFT, gave a most stimu- 
lating talk on the responsibilities of the Institute of 
Food Technologists and the Food Scientist in view of 
the rapidly expanding world population. Emphasis 
should be placed more on efficient food production of 
improved quality and nutritional value, than on ton- 
nage per se. Food Technologists also have a responsi- 
bility for public eduction as to the basically high 
quality and safety of our food supply, and for 
publicizing the fact that the food industry is striving 
for continued improvements in these areas. 

The Food Technologist has finally come into his 
own during the past few years. The establishment of 
a standard curriculum of study for food scientists is 
a step forward. Another area where improvement is 
essential is in the caliber of papers presented in Foop 
Reskvrcu, Foop TecuNno.osy, and at the annual meet- 
ing. This will receive considerable attention by Dr. 


Hutchings during the coming vear. 
Donald Westeott 


NEW YORK 


Food packagers and packaging suppliers will hence- 


forth be doing business on a day-to-day basis, Lloyd 
Stouffer, editor of Modern Packaging, told the New 
York section of the Institute of Food Technologists at 
their March meeting. The only solution is postpone- 
ment of the March 5, 1960, deadline. (Late word has 
it that postponement was authorized in early April. 
Details regarding postponement are given in the 
April issue of Modern Packaging). 

According to Modern Packaging’s compilation, 
F&DA has classified less than two-thirds of the 1,000 
chemicals important in packaging, Stouffer tol the 
group. Most of these are listed in the ‘‘test: exten- 
sion’’ category. The law gives them a lease on life for 
one year as a maximum; they may be cut off this list 
at any time. Meanwhile, more than 300 chemicals re- 
main unelassified, although they are not specifically 
black-listed either. Under the Food Additives Amend- 
ment, food packagers are prohibited from using pack- 
aging materials that are not cleared by F&DA. 

On the other hand, F&DA is apparently no less 
confused than the packaging industry. One chemi- 
cal, magnesium stearate, has been so thoroughly 
classified that it appears in all three categories and is 
‘either cleared by prior sanction, cleared by general 
opinion, or not cleared at all, depending on how you 
look at it,”’ Mr. Stouffer pointed out. 

In addition to the difficulties of doing business 
under the Federal law, which applies only to products 
in interstate commerce, there is a move to supplement 
it with similar laws in each of the 50 states, such as 
the Metealf bill in New York. 
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‘Now if the state bills conform exactly with the 
Federal law, there will be no great problem,’’ Mr. 
Stouffer said. 

‘But you can well imagine the headaches if you 
have to package for 50 states under 50 different sets 
of rules,’ 

It is also possible that food packagers will be asked 
to give retailers guaranties of compliance, which at 
this point would be nearly impossible. There is a 
move afoot among supermarket operators to ask food 
packagers for guaranties against customer claims 
vrowing out of non-compliance with regu- 
lations. 


OHIO VALLEY 


The Ohio Valley Section held its Winter meeting at 
the Ohio State University with approximately 80 per- 
sons attending the afternoon session, and 95 members 
and guests present for the dinner and evening session, 

Letters were read by President Radeliffe Robinson 
dealing with a proposal for formation of a new ** Blue- 
with headquarters in Louisville, and 
also from President Wakefield concerning the Pacific 
Rim Food Conference which follows the IFT Meet- 
The Section voted to support 


(irass Section”’ 


ing in San Francisco 
the action of the LET Executive Committee concern- 
ing plans for working with the Society of Chemical 
Industries in London, England, on a meeting in 1962. 

Speakers for the afternoon were: Dr. Raymond H. 
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Blackmore, Ohio Department of Agriculture; Dr. 
J. B. Brown, Director of the Institute of Nutrition 
and Food Technology, and Chairman of the Depart- 
ment of Physiological Chemistry at Ohio State Uni- 
versity; Dr. W. E. Krauss, Ohio Agricultural Ex- 
periment Station. Dr. Blackmore, discussing the sub- 
ject, Food Technologist’s Role in Consumer Pro 
tection’’ pointed out that his department is charged 
with enforcement of twenty-eight specific laws, and is 
doing the best it can with a staff that is ** wholly 
adequate.”’ Federal and State laws are only as effec- 
tive as the enforcement provided, and technical as- 
sistance is imperative at the processor’s plant and at 
the enforcement agency if the consumer is to obtain 
wholesome, unadulterated, and = standardized food. 
“Consumer and industry alike expect regulatory 
agencies to prosecute the non-conformists,’’ Dr. 
Blackmore concluded. ‘* Regulatory agencies, in turn, 
must be supported financially by both industry and 
consumers.” 

Dr. Brown, in considering his topic ** Obligations 
of the Food Technologists to the Consumer,’’ sug- 
gested the following as some of these **obligations’’: A 
thorough knowledge of composition of the food 
products with which he deals; knowledge of the effects 
of processing on these products; awareness that the 
nutritive value of products will never exceed the nu- 
tritive values of the raw materials used ; understand- 
ing of the nutrients in foods and their metabolie fune- 
tions; familiarity with the background of the prob- 
lem of cardiovascular disease ; discouragement of mis- 
leading and extravagant claims; thorough familiarity 
with problems of cleanliness, food additives, spray 
residues ; creation of new and attractive products. 

Dr. Krauss spoke on the topic, ‘* Food Production 
for Health’? and pointed out that it has been estab- 
lished that food does contribute to physical, mental, 
and emotional health, and that while there still is 
some malnutrition in this country, it is due more to 
ignorance and apathy than to a deficient food supply 
He observed that good nutrition is the best guarantee 
of an able, energetic, long-lived population, and this 
requires emphasis on research and education in nu- 
trition, since good nutrition comes as each family 
and individual knows what is desirable. 

The dinner speaker was Dr. I. J. Hutchings, Presi- 
dent-Elect of the IFT, who discussed the timely sub- 
ject, ‘‘Industry’s Point of View on Recent Food and 
Drug Administration Actions.’’ Regulatory laws are 
necessary because there are some individuals and com- 
panies in the food industry that are not ‘‘imbued 
with the spirit of public responsibility.’’ It is im- 
portant, however, to distinguish between **hazard’ 
and ‘‘toxicity’’ in providing regulations to contro! 
potential health hazards. And it is up to each of us to 
advise our representatives in Congress what we be- 
lieve should be done with this legislation. 


WISCONSIN 


The 1960 meeting schedule of the Wisconsin See- 
tion opened with a gathering of 80 members in Madi- 
son on March 25. Afternoon tours were held at the 


7 
Bp 
MG 
| 
| 
Cx 
| 
| 
16 


FOOD TECHNOLOGY, MAY, 1960 


facilities of the American Breeders Service and the 


American Foundation for Biological Research. 

Following dinner and a_ brief business session, 
Father B. Luyet, Director of the American Founda- 
tion for Biological Research, spoke ‘‘On the Opera- 
tion of the Freezer: A Glance at the Mechanisms of 
Freezing at the Magnification of 10,000,000 Times.’’ 
His discussion was highlighted by slides and movies 
of the size, shape and rate of formation of ice erystals 
in aqueous solutions and biological tissue. 

The section will next meet in LaCrosse on April 29 
for a tri-state meeting with the lowa and Minnesota 
sections. On May 27, the spring activities of the sec- 
tion will close with a meeting at Manitowoe whieh 
will include tours of the Wisconsin Malting Company 
and the White House Milk Company. 


DIXIE 


The Dixie Section held a dinner meeting on March 
4, as the concluding event of the Second Southeastern 
Conference on Better Foods for Better Nutrition at 
the University of Georgia Center for Continuing 
“ducation in Athens. Many of the section members 
attended the entire two-day conference, and those 
present on the second day had the privilege of hearing 
a series of three addresses by Dr. Charles Glen King, 
Executive Director of the Nutrition Foundation and 
Professor of Chemistry at Columbia University. Dr. 
King discussed first the development and present 
status of food fortification in relation to American 
and world dietary needs and habits, relief and pre- 
vention of definite nutritional deficiencies, and eur- 
rent trends in promotional advertising and foods 
legislation. The second talk concerned problems of 
establishing native programs of food production, 
education and medical assistance to provide at least 
survival levels of child and adult nutrition among 
grossly undernourished populations. Dr. King illus 
trated accomplishments in these areas with colored 
slide photographs which he has taken on recent 
United Nations missions to Guatemala, Brazil, and 
India. For his third address, Dr. King summarized 
the role of the Nutrition Foundation in relation to 
the subjects discussed in the preceding talks and to 
past and present research in biochemical aspects of 
nutrition. Particular emphasis was placed on the 
public health and food technological implications in 
current research trends in the fields of fat and pro- 
tein metabolism. 

H. Ray Maleom 


WASHINGTON, D. C. 


About 60 members met in the NCA building the 
evening of March 30. New committees were appointed 
by Chairman Reynolds during the business meeting 
and considerable discussion held on what action the 
education committee might take to meet the Section’s 
responsibility in interesting new students in the pro- 
fession. The National society’s actions were reviewed 
for purposes of guidance of the local section. 

The program covered three phases of research in 
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FOOD SEASONING 


MAGNA CONCENTROLS make available 
the flavor recipes of master chefs in the 
form of carefully balanced liquid spice 
essential oils and oleoresins, obtained 
from the finest herbs and spices. All 
of the delicious flavor of MAGNA 
CONCENTROLS is released immediately. 
Each batch of your product is uniformly 
seasoned . . . month after month . . 
year after year. 


It will be to your advantage for us to 
convert your crude spice formula into 
a MAGNA CONCENTROL. Send us a 
sample of your present seasoning and 
we will furnish you with a_ sufficient 
supply of the equivalent MAGNA 
CONCENTROL to season a regular size 
batch of your product, without cost or 
obligation to you. 


Since 


MAGNUS, MABEE & REYNARD, Inc. 


Coveential Oils and 
Concentrated Flavors 


16 Desbrosses Street, New York 13, N. Y. 
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food technology, as explained by three speakers. S. R. 
Hoover, Asst. Adm., Utilization Research, U.S.D_A. 
discussed research being done in federal government 
laboratories. These include the four Utilization labo- 
ratories, the Institute of Home Economics and two 
research divisions of the Agricultural Marketing 
Service. R. G. Garner, Food Technologist, Office of 
Expt. Stations, U.S.D.A., explained those research 
programs of the State experiment stations which are 
carried on with the aid of federal grants. This is also 
a very broad and comprehensive program. I. I. 
Somers, Director of Research Labs., N.C A. discussed 
research work being carried on by food trade associ- 
ations, with natural emphasis on the program of the 
National Canners’ Association, whieh is carried out 
principally in the three NCA laboratories. 

Program Chairman Amihud Kramer provided the 
membership with dates and subjects of meetings for 
the balance of the vear. For the benefit of any ** visit- 
ing firemen”’ the following meetings will not require 
reservations: Sept. 28 (on Frozen Foods) ; Oct. 26 
(on Fish Technology) ; Nov. 30 (Prexy Hutchings 
Meetings are held at the NCA building. 


FUTURE MEETINGS FOR FOOD 
TECHNOLOGISTS 
1960 

May 9-11 Conference on Gas Chromatography for Ana 
lytical Chemists in the Food Industry, Me 
morial Center, Purdue University 

May 15-19 Twentieth Annual Meeting of the Institute 
of Food Technologists, Fairmont Hotel and 
Masonic Temple, San Francisco, California 


May 19 to IFT Pacific Rim Food Conference, Princess 
May 25 or 29 Kaiulani Hotel, Honolulu, Hawaii 
June 6-10 National Confectioners Association Conven 


tion, and Confectionery Industries Exposition, 
Philadelphia, Pennsylvania 


June 8-10 The 3rd Symposium on Gas Chromatography, 
Assembly Rooms, Edinburgh, Seotland 
June 10 Third Annual Conference, Canadian Institute 


of Food Technology, Reval Alexander Hotel, 
Winnipeg, Manitoba 


June 13 ° Gordon Research Conferences, New London, 

September 2 New Hampshire 

June 14-16 The Canadian Dietetic Association, Queen 
Elizabeth Hotel, Montreal, Quebee 

August 29- Second International Course on Lyophiliza 

September 9 tion, Lyon, France 

September 1-7 Fifth International Congress on Nutrition, 


Washington, D. 
September 20-23 Pure Food Centenary, Royal Institution of 
Great Britain, London, England 


1961 
May 7-11 Twenty-first Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 
York, New York 


1962 
June 10-14 Twenty-second Annual Meeting of the Institute 
of Food Technologists, Fontainebleau Hotel, 
Eden Roc Hotel, Miami Beach, Florida 
1963 
May 19-23 Twenty-third Annual Meeting of the Institute 
of Food Technologists, Pantlind Hotel, Civic 
Auditorium, Grand Rapids, Michigan 


An open invitation is extended to readers of FOOD TECHNOLOGY 
te send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
Illinois notices of annual or national meetings of interest to food 
techno! 
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© 750. Food Protection Committee, ganization, Division of Food Preserva 
iterature Food and Nutrition Board, National tion and Transport, Technical Paper 
Research Couneil, Washington, D. C no. 12, 1959. 12 p. 


Survey ef food industry and food proe Physical and chemical changes during 


LITERATURE ON essing in Eastern Europe, by George the ripening of tomatoes as affected by 
FOOD RESEARCH J. Malecki. Research Doeument No. temperature, by H. M. Moghrabi. 
AND TECHNOLOGY" 334 of the Free Europe Committee's Thesis, University of Illinois, available 


Mid-European Studies Center, avail from University Microfilms, Ann Ar 
able only on film from the Photodupli bor, Michigan. 65 leaves. 
General cation Service, Library of Congress, The production of mahewa, F. Schwei 
Washington, D. C. gart, W. E. L. Van Bergen, S. A. 
Handbook of cane sugar engineering. Weichers, and J. P. DeWit. National 
~tg reg H. Jenkins) Elsevier, Chemistry and Analysis Nutrition Research Institute. C.S.LR., 


Pretoria, South Africa, 1960, 


Igien e ine ustri dell alimentazione : Evalua l S. Standards for grades of canned 
senescenzit, le enrenze vitaminiche, le culture 1 arketing research report No. ington 25, D. C., 1960, 6 p. 
deviazioni dismetaboliche, le industrie 367, 1959. 36 p. 
mnie ntari. By Giulio Grundriss der technische n Chemie. Carl Meat and Dairy Industry 
usa editriee Cesehina, 1958. p., Kroger. Gottingen, Vandenhoeck & 
tables, Ruprecht Vol. 1 part 5. 1958 Tech Compression of dehydrated mutton and 


beef mince, by A. R. Prater, G. G. 
Coote and E. A. Roberts. Melbourne, 
Australia, Commonwealth Secientifie 
and Industrial Research Organization, 


Introduction to foods and nutrition, nische Pflanzen- und Tierstoffchemie. 
Gladys T. Stevenson and Cora Miller. 
New York, Wiley, 1960, 517 p. illus. 


Vodern refriacration and air condition 


Poliarograficheskii analiz. | Polarograh 
i¢ analysis] by T. A. Kriukova and 


workers. Moscow, 1959. 772 p., illus. 
Division of Food Preservation and 


ing, by Andrew D. Althouse and Carl X-ray spectrochemical analysis. New at 

H. Turnquist. Chicago, Goodheart York, Interscience publishers, 1959 lransportation, Technical Paper no. 

Willeox Co., 1960. 756 p., illus. 137 p., illus 13, 1959. 26 p. 

Prine yf les and proce dures for evaluatina . Die Kostenstruktur der Kiise erze ugen 

the safety of food additives. Publ. ‘ : den Betriebe im Alladu, unter beson 

Fruits and Vegetables derer Beriicksichtigung der Fertiqgung 

® Material for this list should be sent to Vaturation of green” strineless bush ron Naturkidse Thesis, University of 
Walter L Necker Librarian Quartermaster beans, by P. W. Board & G. G. Coote. Munich, 1953 145 leaves. Carbon 
Food and Container Institute for the Armed \ altl 
Worces. 1819 W. Pershing Road, Chicago 9, Melbourne, Australia, ommonwealth (Continued on page 21 following 
Illinois Scientific and Industrial Researeh On Technieal Section ) 
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(Continued from page 20 preceeding : 
Technical Section 

copy of the dissertation available at 

the Library 


mg 
Sanitaria 


of Congress. by Hans Hiir 


mea 

lochnow promyshlennosti, by E. Vol 

pin Moseow, 1053 Sanitary 

hygiene procedures in’ the ment 
and dairy industry 

USSR Ministerstvo promyshlennosti mia 
snukh i molochnyckh produktov, Trudy. 
Uglich The first volume of colleeted 
papers on cheese appeared in 1951; the 


series is still open 
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dustrija Bulletin of documentation: 
Food \ monthly 


journal published in Jugoslavian by 


abstracts 


the Jugoslovenski centaur za tehnieku i 

nauenu dokumentaeiju, in telgrade, 
available the 
from 1957. 

Nutrition books for lay readers; 
to the reliable and the unreliable. by 
Helen S Mitehell 


Feb. 15, val |’. 710-714. 


Library of Congress 
a quide 
Library Journal, 


Lists 27 reliable and 14 unreliable?’ 
items, based wholly on professional re 
views in medical, publie health, and 
food journals 
Science abstracts of China (No. 1, 1958 

Institute of Seientifie Information, 
Acndemin Sinien, 117 Chao Yang Men 
St., Peking, China. 


Analysis and Adulteration 


Bewahrte Untersuchunagsmethoden, — Wy 
Helmut Aberham. 
Verlag, 159 71 illus 


Vienna, Vietoria 

Grading 
and analysis of grain 

Principles and procedures for ¢ valuating 


Wash 
ington, National Aeademy of Seiences 


the safetu of food additives. 


National Researeh Couneil publieation 
750, 1960. iii, Op 

Problems in the cvaluation of earcino 
genie hazard from use of food addi 
tives, National Aeademy of Seiences 
National Research Couneil publieation 
749, 1960, v, 44 p. 

Die Untersuchuna von Ticeren stammen 
der Lebensmittels cine 
die tteraretliche 
ilienst und im Laboratorium, by F. K. 
Schonberg. 7th ed. Hannover, M. & H. 
Schaper, 1959. 532 p., illus, 


puiper 


fnweisung fur 


Praris im Aussen 


Products 


fnalyse of controle des vins, par Jean 
Peynaud, 2nd 


sorunger, 1958, 557 


Ribéreau-Gayon et EB. 
ed. Paris, 
illus, 

Behavior of color in beets, by Edmund 
W. Lusas. Thesis, University of Wis 
consin, 1950. xv, 278 p., illus. Miero 
film available from University Miero 
films, Ann Arbor, Mich. 

Kaffee, Kakao, Tee, von Hans Spriesters 


bach. Hamburg, Cram, DeGruyter, 
1959, 160 p., illus. 
20 


FOOD TECHNOLOGY, MAY, 1960 


Vicrobiology of citrus fruit processing, 
by Roger Patrick and Elmer C. Hill. 
Florida Agricultural Experiment Sta 
tion Bulletin 618, 1959. 62 p., illus. 
Includes an exeellent bibliography of 
146 titles. 

Poultry hygiene, part 1. Bxramination 
and evaluation of poultry and poultry 
products, Publie Health Serviee publi 
eation 683, 1959. vii, 55 p. paper. 
(Available from U. S. Superintendent 
of Documents for 40 cents). 

Studies related to the reconstitutability 
of dricd whole milk. Thesis, Univer 
sity of Wisconsin. v, 113° p., illus. 
1959. Microfilm available from Uni 
versity Mierofilms, Ann Arbor, Mich. 

elahoracion, andlisis, tratamien 

fos. por Luis Durin Massé. Barce 

lona, Serrahima y Urpi, 1959. 364 p., 
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Arbeitsstoff paare (Arbeitsmittel und Ab 
sorplionsmittel) fur Absorptions-Kal 
teanlagen und  Absorptions Kiuhisch 

rinke . . . von Wilhelm Niebergall. 

Miithlhausen/Thiir., Verlag fiir Fach 

literatur R. Markewitz, 1959. 269 p. 

Dragecherstellung;  allae 

Rohstoffe, Mas 

chinen, Arbeitsanleitungen. von Fritz 

Fachbuchverlag, 


Bonbon und 
meine Grundlagen, 
Miinchow. Leipzig, 
1959, 256 p., illus. 

The chemistry of a thermally ovidized 
oil, by Edward G. Perkins. 
University of Illinois. v, S84 p., illus. 
1958. Microfilm available from Uni 
versity Microfilms, Ann Arbor, Mich. 


Thesi 
1CS1s, 


Konse rvirovante oshche v 
domashnikh usloviiakh, by A. F. Name 
Moscow, 1959. 215 p., illus. 


On canning and preserving. 


plodow i 
stnikovy. 


La nuova cnologia; trattato di seienza 
cnologica applicata alla tecnologia ¢ 
all’analisi del vino. Firenze, Istituto 
di industrie agrarie, 1959. 1359 p. 

Soviet research in glass and ceramics, 
1956. English translation, New York, 
Consultants Bureau, 1959. 323 p., illus. 

Technologia delle spezic, by Antonio Fer 
rara. Firenze, Istituto agronomico per 
VOltremare, 1958, 121 p. 

West Africa’s fats and oils industry, by 
Calvin CC. Spilsbury. U. S. Foreign 
Agricultural Serviee, FSA-M-62, 1959. 
Pp. 


ABSTRACTS 


General Foods Research Center 
Selected by H. A. Campbell 


ANALYTICAL METHODS 


Mass spectrometric analysis. Rearrange- 


ments in vinyl derivatives. 


McLarrerty, F. W. (Dow Chem. Co., 
Framingham, Mass.). Anal. Chem. 38, 
2072-5 (1959). 


The typical rearrangement found in 
the mass spectra of polar unsatd. compds. 
ean also explain major anomalous peaks 
in vinyl ethers, vinyl esters, and olefins. 
It accounts for almost all base peaks of 


even m/e in olefin spectra. Rearrange 
ment of one (and sometimes two) pro 
tons through a six-membered ring inter 
medinute is used to interpret the effeets 
of substitution. 


Determination of citral in lemongrass and 
citrus oils by condensation with barbi- 
turic acid. 


Levi, L. P. M. (Carle 
ton Univ., Ottawa, Can.). J. Agr. Food 


Chem, 7, 850-9 (1959). 


When the 
treated with barbiturie acid in aq. ethyl 
aleohol, condensation takes place to form 


a,p-unsatd. aldehyde is 


citrylidenebarbituric acid, The reaetion 
product displays strong ultraviolet ab 
sorption at 336 my, and the intensity of 
the band observed at this wave length, 
under controlled conditions, is utilized 
for quant. measurements. The method 
should prove useful to the essential oil, 
flavor, and cosmetie industry. 


Quantitative determination of flavanones 
in citrus bioflavonoids by potassium 
borohydride reduction. 


K. M. Winter, 
(Sunkist Growers, Ontario, Calif.). J. 
Am. Pharm. Assoc. 48, 746-9 (1959 


Flavanones reduced with potassium 
borohydride and acidified with hydro 
chlorie acid develop red to violet colors. 
forms the basis for a 
quant. method for 
the detn. of flavanones. The procedure 


outlined is sufficiently sensitive to det. 


This reaction 
spect rophotomet ri¢ 


quant. solubilized flavanones at conens. 
of 0.02 mg./ml. 


Spectrophotometric determination of « 
tocopherol. 


LAMBERTSEN, G. AND BRAEKKAN, O. R 
(Norwegian Fisheries Research  Inst., 
Bergen). Analyst S4, 706-11 (1959 


A method for the detn. of a-tocophero! 
in oils and foods is described. The prin 
ciple of the method is sapon. of the sam 
ple and extn. of the unsaponifiable mat 
ter, adsorption chromatography on a 
column of alumina, partition chroma 
tography of the a-tocopherol fraction on 
strips of paraffin-impregnated paper in a 
horizontal jar and measurement of the 
extinetion of the a-tocopherol fraction 
and calen. of the poteney by a geometric 
correction procedure, The 
specifie for a-tocopherol. 


method is 


BIOLOGICAL SCIENCES 
Biochemistry 
The composition of plum gums. 


Hoven, L. anp Pripuam, J. B. (Univ. 
of Bristol, Engl.). Biochem. J. 73, 550 
9 (1959). 


The composition, funetion and forma 
tion of gum has been studied with par 
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Manufacturers of Certified Food Colors, Vanillas, Extracts, Flavors p 
C 2526 Baldwin St. St. Louis 6, Mo. 


West Coast: 2515 Southwest Drive, Los Angeles 43, Calif. * Warehouses: Boston, Jersey City, Atlanta 
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Chemical properties of two mucoids from 
bovine cervical mucin. 


Giinnons, R.A. Biochem. J 209-17 


\ method for the isolation of unde 


graded from cervical 


mucin is deseritbed, The mucoids were 


found to eonsist of 75 of earbo 
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An instrument and technique for the con- 
tinuous measurement of respiratory 


Methyl Ester 
Analysis 


The Aerograph gives you complete 
separations of methyl esters in minutes. 
Note the excellent separation of the 
C-18s with methyl arachidonate re- 
solved in 30 minutes. We can show you 
how to get comparable results with 
other esters, 


The economical Aerograph costs $1785 complete with 
Brown-Honeywell | mv recorder. Designed especially for 
the research chemist, the Aerograph offers more most- 
wanted features. These include a heated, efficient sample 
collector, temperature range of 20°C to 300°C and excep- 


Wilkens 


tional base line stability. 
Write for y free copy of Aero- 
graph Research Notes describ- 
ing these and other separations. 
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CO. patterns in metabolic tracer 


studies. 


Domingues, F. J., er an. (General 
Foods Center, 


lsotope 77 


Researeh Tarrytown, 


Intern, J. Appl. 


(1959), 


Radiation and 


An instrument has been developed for 
the continuous analysis and reeording of 
CO. to fuaeilitate 
This instrument 


respiratory metabolic 
tracer studies with rats. 
measures radionetive COs by means of a 


vibrating reed electrometer and total CO. 


pleted rats than in normal animals; con 
the activity in skin 

than in normal. In 
the 


acid 


versely was less in 
depleted 
deficient 
lnbelled 
musele and in skin in relation to that of 


Several this 


protein 
rats incorporation of 


amino was much less in 


serum, explanations for 


phenomena ure nedvaneed, 
Microbiology 


Effect of heat treatment on the growth of 
surviving cells. 


by means of infrared absorption. Spe 
recorded 


makes it 
radionctive 


cifie separately, A (Michigan 


J. Bacteriol. 


aetivity Is KaurMANN, O. W., ET AL. 
State Univ., East Lansing). 


834-8 (1959). 


possible to 
CO. at 


integrator 
total 
any point in a metabolie experiment, 


linear 


read respired 


Micro 
longer 


Heated cells of a heat-resistant 
MS 102 
phlise of development 


coceus strain exhibit a 
Effect of protein depletion on the distri- lage 

bution of protein synthesis. heated cells when the initial cell levels are 
equal, At an cell 
2000/mL, the lag phase of development is 
when the 


than do un 
initial population of 
West 
IS75-6 


(Univ. of the 
Nature IS4, 


Watrertow, J. 
Indies, 
(1959), 


Jamaica incrensed from 22 to 40 hrs. 


heating treatment is changed from 76 
+1°C. for 17 see. to 82 21°C. for 5 
At an initial cell population of 
lag period increased only 


test 
that in protein depletion the synthesis of 


In order to Garrow’s hypothesis 
+1 see. 
the 


essential 
from 19 to 25 hr. under the above temp. 


protein is coned, in the more 


organs at the expense of the others, or 

guns of protein depleted and control rats —— 
were analyzed for radioaetivity after in 


jeeting of methionine labelled with S-35. 
Toxicity enhancement of Clostridium bo- 


tulinum type A and B culture fil- 
trates by proteolytic enzymes. 


The animals were sacrificed at intervals 
of 3, 2. 2, Radionetivity 


was greater in the viseera of protein de 


5, and 7 days. 
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Analysis of linseed oil methyl esters. 0.4% of C-6, C-8, C-10, C-12 and C-14 methyl esters and 
6% methyl arachidonate added. Lower trace shows peak areas summed with Disc integrator. 
Free Analysis: Our research department will be happy to 
work on your particular problem. Send us your sample for 
a free analysis. We'll mail you a chart and report of results. 
Other Uses: In addition to esters the Aerograph will give 
excellent separation of fatty alcohols, mint oils, terpenes, 
insecticides, paraffin wax, amines, smog, hydrocarbons. etc. 
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Convection in Syrup-Packed Products”’ 


Manuscript received May 21, 1959 


ENCOUNTERED in heat- 
ing syrup-packed products have a long history. The 
difficulty of heating these products is well established. 
When solids such as fruits and vegetables are placed 
in a liquid, the solids heat by conduction, and the 
assumption is usually made that the liquid heats by 
convection, commonly acknowledged to be a more 
rapid method of heat transfer than conduction. How- 
ever, there are notable instances in which heating does 
not proceed as rapidly as expected. Braun (7) and 
sraun, Hays, and Benjamin (8) report the results of 
adding dry sugar to cans of sweet potatoes. Excessive 
spoilage in these packs was attributed to the failure of 
the sugar to dissolve completely with a resulting re- 
tardation of normal convection currents. 

The higher viscosity of syrup, compared with water, 
has been suggested and investigated as the souree of 
the difficulty of heating syrup-packed products (5, 9, 
10, 12, 14). 
tion to some extent is not questioned. Nevertheless, 
the results of these studies, which include determina- 
tions of the heating of pure syrups of various concen- 


That increased VISCOSITY retards convec- 


trations and comparisons of the heating of foods 
packed in water with the same foods packed in syrup, 
show that viscosity alone cannot account for the 
slower heating observed. 

It is suggested that the explanation of this problem 
lies in an analysis of the liquid and soluble solids 
exchanges taking place between product and covering 
liquor. These exchanges, during which the soluble 
solids contents of product and liquor approach equi- 
librium, are known to take place over a period of time 
that is long compared with the heat processing time 
(1, 4,6, 11, 15). However, after adding syrup to the 
product, the water leaving the product rises to the 
top of the container with the result that within min- 
utes appreciable differences in syrup concentration 
are established between the top and bottom of the 
container. This phenomenon, called product-induced 
stratification, will be reported in detail in a subse- 
quent paper (13). 

Most analytical treatments of convection heating 
are restricted to the case of a homogeneous fluid in 
which the density differences that cause convection 
are the result of temperature differences only. How- 
ever, if the fluid is not homogeneous, as is the case 
when the syrup concentration is not uniform through- 
out the container, then density differences will be a 
function of both syrup concentration and tempera- 
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ture. Because the density is a function of these two 
variables, there can be combinations of syrup concen- 
tration and temperature that will prevent convection 
currents. It is the purpose of this paper to show what 
combinations of syrup (sucrose) concentration and 


temperature will prevent convection. 


ANALYSIS 


The forces of importance for convection acting on parcels 

* liquid are buoyant forces, gravity, and viscosity. In the case 

no relative motion, viscosity may be neglected beeause the 
velocity is zero. Viscosity will affeet the rate of conveetion 
currents, but not the onset of convection. 

Consider two neighboring points in a jar, P; and Py, (P, 
above P at which the densities are given by pi(pi T.) and 
p»(ps, Te) where p is density, p is the sucrose concentration, and 
T is the temperature. If pi < ps, then there will be no convee 
tive exchange of liquid between these two points; that is, 
the criterion of no convection is Ap pi ~pe <0 and since 


5p 
p—p(p,T) then Ap 4 


5p 
Ap: (=) Ap 


isu restatement of the criterion for no convection 


DENSITY, cw 


40 20 
PERCENT (by wt) SUCROSE 


Figure 1. Density of sucrose syrups as a function of tempera- 
ture and per cent sucrose. 


Figure 1 shows the function p in the sucrose concentration 
range of 0-600, by weight, and the temperature range of 20 
80° C (densities taken from reference 3). This surface was 
fitted by the method of averages to the equation 

p=-art tep’+ dT (2) 


in which p is in g/em", p is in %, T is in °C, a 1.016 g/em", 
b = 3.96 x 10° g/em’%, e 1.24 x 10° g/em’%’*, and d 6.16 


x 10° g/em® °C, These constants give errors of about +0.5% 


in the concentration and temperature range studied. 
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Differentiation of equation (2) gives ( ) d 3 


4 


Equations (3) and (4) substituted in equation (1), which is 


dAT 
then solved for Sp, ., give Spse 5 
»+ 


Consider a representative acid-food processing condition at 
the beginning of heat processing, when the temperature differ- 
ence between product and heating medium is a maximum, Sup- 
pose the initial suerose concentration is 50% in the syrup and 
essentially zero in the produet, and that syrup and product are 
initially at 20°C, Let the heating medium temperature to 
which the container is subjeeted be 80°C, Let Pi be some 
point above the bottom of the jar which is still at the initial 
temperature of 20° © and let Py be a point at the bottom of the 
jar whieh has reached the bath temperature of 80° C and where 
the syrup coneentration is still 500) sucrose. Substitution of 
these values of temperature and = suerose coneentration in 
equation (5) gives Apy « 7% or < po ~7% or 43% 
for the eriterion of no conveetion between points P, and Py as 
defined. If at the point P,, still at 20° C, the suerose concen 
tration has dropped to less than 436,, then convection will not 
take place even though the temperature of the liquid at Py is 
60° C higher than the temperature at P,. Naturally, if ST is 
smaller than 60° C, the Ap required to prohibit convection will 
be proportionally smaller, Obviously there are unlimited eom 
hbinations of temperature and pereentage sucrose that’ will 
prohibit convection between specified points. Only one such 
combination has been exhibited in order to show the eoncentra 
tion difference required to prohibit conveetion under the most 


favorable temperature difference for convection, 


DISCUSSION AND CONCLUSIONS 


In the present study it has been shown that a dif- 
ference of 7 in sucrose concentration between two 
points will prohibit conveetion between these points 
even if the heavier syrup is 60° C higher in tempera- 
ture. Mulvaney, Nicholas, and Pflug (13) showed 
that 2 minutes after processing begins, differences of 
over 9° in suerose concentration were found between 
the top and bottom of jars of sweet fresh cucumber 
spears. By the end of the heat processing period, this 
concentration difference had increased to about 150%. 

If eonvection is prevented or inhibited, heating 
rates, fy, as defined by Ball (2), can be expected to 
increase. Table 1 gives representative heating rates 


TABLE 1 
Heating rates, f,, min, of some fresh cucumber pickle products 


Covering liquor 


Product Jar size 
Syrup! Brine 
Liquor only 16 i2 11 
Small, whole 16 1s 18 
Spear 16 21 
Spear 28 52 22 
Slice 20 
Slice s2 15 24 


'5O0% sucrose except for the small, whole pickles which was 36% 
| 


of some fresh cucumber pickle products. These data 
are labeled as representative beeause many factors, 
such as pickle-to-liquor ratio, have minor effects on 
the heating rate. These data, published and unpub- 
lished, were taken from the authors’ file of the heat- 
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ing rates of these various products. A comparison of 
the heating rates in these products indicates that the 
greatest effect is due to the presence of sucrose in the 
covering liquor. Except for the small, whole cucum 
ber pickles, the addition of sucrose syrup has nearly 
doubled the heating rates. The exception helps to 
verify the criterion of no convection. The covering 
liquor instead of 50° sucrose, was 36, which equa- 
tion (5) shows requires a larger Ap to prevent con- 
vection. Moreover, at the end of the heat processing 
period, the difference in concentration between top 
and bettom of the jar was less than 64> (unpublished 
data). Because preduct-induced stratification was 
less extensive than in the other products, the heating 
rate was not affeeted by the presence of sucrose in the 
covering syrup. 

The heating rates, f,, of 1% and 5° bentonite sus 
pensions in 16-0z jars are about 11 min and 48 min, 
respectively (16). It can be assumed from these data 
that the heating in sweet cucumber products (spears 
and slices) has not reached a state of pure conduction. 
There is ample room for speculation as to what is 
really happening during the heating of syrup-packed 
products, such as these sweet fresh cucumber pickles 
To exhibit a criterion for no convection between specl- 
fied points is not to say that convection cannot take 
place between other points. But, as density differ 
ences increase due to product-indueed stratification. 
convection will be inhibited as the net force producing 
convection currents decreases. One possibility is that 
convection currents, rather than traversing the whole 
jar as would be expected for a pure convection situ- 
ation, are restricted to smaller portions of the jar, 
depending on relative densities. 


SUMMARY 

This paper presents a method of calculating a eri- 
terion of no convection in syrup-packed products and 
presents evidence to suggest how this eriterion is re- 
lated to the difficulty of heating syrup-packed 
products in which produet-induced stratification has 
occurred. 
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Product-Induced Stratification of Covering Syrups’*: 


Manuscript received May 21, 1959 


Pron CT-INDUCED stratification is 
the name given the concentration gradient of soluble 
solids which results when foods of high water and low 
solids content are placed in sugar syrup. Wher the 
syrup is first poured over the product, the conee. tra- 
tion of solids in the syrup is uniform throughout the 
jar; when the product is marketed some months later, 
the soluble solids concentration of the svrup, although 
lower than it was initially, is again uniform, How- 
ever, soon after the svrup is added to the product, a 
non-uniform gradient of soluble solids concentration 
is created because water leaving the product rises to 
the top of the jar, instead of diluting the surrounding 
syrup. Moreover, this non-uniform gradient is large 
enough to inhibit convection (2), and continues to 
increase throughout the heating period. 

This investigation is primarily concerned with a 
description of the dynamie processes which result in 
product-induced stratification in sweet fresh cucum- 


ber spears 


“Journal Paper No. 2548, Michigan Agricultural Experi 
ment Station, East Lansing, Michigan. 
Presented before the Nineteenth Annual Meeting of the 
Institute of Food Technologists, Philadelphia, May 19, 1959. 
* This research is « portion of the thesis presented by T. R. 
Mulvaney for the M.S. degree, Michigan State University, 1958. 


T. R. Mulvaney, R. C. Nicholas 
and |. J. Pflug 


Agricultural Engineering Department, 
Michigan State University, East Lan 
sing, Michigan 


EXPERIMENTAL 


Measurements. The following measurements were made: solu 
ble solids concentrations in the syrup at the top and bottom of 
both heated and unheated jars of sweet, fresh cucumber spears 
at times ranging from 15 see to 64 min after adding the syrup; 
soluble solids concentrations at 6 points (top to bottom) in 
heated and unheated jars of cucumber spears at 64 min and 
24 br after adding syrup; both product and syrup soluble solids 
concentrations at top and bottom of heated jars of eucumber 
spears at times from 1 hr to 213 days after adding syrup; 
xeetic acid concentration in the syrup at the top and bottom of 
heated jars of cucumber spears at times from 64 min to 128 
days; and pH in both syrup and product at top and bottom of 
heated jars of spears at times from 64 min to 8 days after 
adding syrup 


MATERIALS AND METHODS 


The cucumbers used in this study were a slicing variety 1.5 
to 2 in (3.8 to 5.1 em) in diameter and 6 to 8 in (15 to 20 em) 
long. A produet known as cucumber spears was used in nearly 
all the work in this study; however, cucumber slices, cherries, 
and peaches were also tested for stratification. The details of 
the cucumber spear studies only will be reported here, The 
cucumber spears were prepared by cutting off the ends of whole 
cucumbers to obtain a nearly uniform cylindrical seetion 4.12 
in (10.5 em) long and then cutting this section lengthwise into 
6 equal wedges. All the containers used in the tests were 16-02 
glass jars (sometimes called 16-02 vegetable or No, 303 jars) 
with a lug finish. The spears were hand packed to a weight of 


10.6 + 0.2 oz (300 + 5g Each spear was placed vertically 


in the jar, and the eut surface of the outer row of spears placed 


| 
| 
TY 
we a ff 


against the glass. The eovering liquor was 50.067 suerose and 


LS, aeetie ucid, by weight. The acetie acid had to be added 
to insure preservation because the heat process given the eucum 
ber spears is adequate only for acid products. In most of the 
tests the jars were filled to the same distance below the top of 
the finish (0.5 em) with 148 + 15 ml of covering liquor. In the 
tests made to determine the vertical soluble solids coneentration 
gradient and the tests made to determine the amount of strati 
fiention from O.04 to S days, the volume of added syrup Wits 
fixed at 150 + 2 ml. Both covering liquor and spears were 
initially at room temperature, Jars to be heat processed were 
immersed for 40 min in an agitated water bath maintained at 
and cooled for 15 min in a water spray at about 
Da’ O12’ ©). Jars for the final equalization tests were stored 
nt 74.0 + 2.0° F (23.3 + 1.1° C 
hondled earefully throughout the investigation to minimize 


in closed causes. The jars were 


igitation of the contents 

Hypodermic syringes and needles were used to remove 0.2 to 
ml oof syrup for each concentration measurement, Each 
poir of product soluble solids concentrations was measured at 
top and bottom in a single spear one end of whieh was at the 
top of the jar and the other at the bottom. Each spear taken 
was blotted to remove the surrounding syrup; a 0.5 em seetion 
Was cut from each end and pressed between the fingers to ex 
press the juiee direetly onto the refractometer prism. 

The soluble solids concentrations were measured using a 
Bauseh and Lomb Abbe SL double seale refractometer, the su 
crose seale of whieh is based on the International Sucrose 
Tables refractive indiees at 20°C.) The experimental data in 
this study are the refractive indices of the samples reported as 
per cent sucrose correeted to 20°C. Tt is recognized that these 
values include the contribution of the acetie acid to the re 
fractive 

The acetic acid concentrations, taken at the top and bottom 
of heated jars of cucumber spears, were determined by titra 
tion of 5. ml samples with GEN NaOH, The pil neasurements 
of both syrup and produet at the top and bottom of heated jars 
were made with a Beekman Model G pH meter equipped with 
‘one drop?" eleetrodes. The liquid for the produet pH meas 
urements Was obtained in the sume way as that for the product 


soluble solids mensurements 


RESULTS AND DISCUSSION 


Figure 1 shows the rate of formation of the soluble 
solids gradient in both heated and unheated jars. 
These data are the averages of 4 unheated jars and 3 
heated jars. It should be pointed out that each un- 
heated jar ean easily be sampled at more than one 
time during the test period. The same 4 jars were 
used throughout the unheated jar test, and, conse- 
quently, a total of 16 samples (total sample volume of 


about 4 ml) had been removed from each jar by the 
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Figure 1. Soluble solids concentrations in the syrup in jars of 
sweet fresh cucumber spears. 
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end of the test. In the heated jar tests, a jar could be 
used to supply only one pair of top and bottom sam 
ples. Each heated jar was removed from the bath at 
the stated time and the top and bottom samples taken 
quickly. Two people were required for this sampling ; 
one took the top sample, the other the bottom. As a 
result, 24 heated jars were required for the whole test, 
$3 jars for each pair of top and bottom soluble solids 
concentration readings. A comparison of the soluble 
solids concentrations of heated jars with unheated 
jars (Figure 1) shows that more dilution of the syrup 
had taken place in the heated jars at the top and the 
bottom of the jar at any time after 8 min; however, 
the difference in concentration between top and bot 
tom was about the same for heated jars as for un 
heated jars (see Table 1). The principal result to note 
is that the amount of stratification is not appreciably 
affected by the heating and cooling process. 


TABLE 1 


Differences in per cent soluble solids (bottom-top) in sweet, 
fresh cucumber spear covering liquor 


Time, minutes after syrup addition Heated Unheated 
lt 15.6 15.t 
“4 15.5 17.8 


The product-induced soluble solids concentration 
gradient was not constant throughout the jar. Figure 
2 shows the soluble solids concentrations in the syrup 
measured at several points in heated and unheated 
jars at 64 min and 24 hr after adding syrup; each 
point is the average of two readings. The gradient in 
unheated jars, as a function of time and position in 
the jar, is primarily of academic interest; however, 
these unheated jar gradients are presented for con 
trast with the gradients in heated jars. Mulvaney (1) 
shows data for the gradient in unheated jars as a 
funetion of position at several times in the interval 


60 T T T 


™ 
UNHEATED 


O HEATED 


PERCENT 


SOLIDS 
wa 
p 
/ 


\\ 


\ 
24 HR 


INCHES FROM BOTTOM 


SOLUBLE 


Figure 2. Soluble solids concentration gradients in the syrup 
in jars of sweet fresh cucumber spears. 
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from 1 to 64 min after adding syrup. The soluble 
solids concentration in the syrup in unheated jars at 
$ min was nearly constant from the bottom of the jar 
to within half an inch from the top and dropped from 
00% to 41% in the last half-inch; at 16 min the 
gradient had the same shape as it did at 64 min (see 
), but the concentrations were higher at every 


Figure 2 
point. Soluble solids measurements at 6 points dur- 


ing the heating period were not made because of the 
problems in obtaining samples. 

Twenty-four hours after adding syrup, the gradient 
in the heated jars was about the same as that in the 
unheated jars, but there was a pronounced difference 
in gradients at 64 min (about 10 min after the end of 
the cooling period for the heated jars) even though 
the average gradient was about the same (see Table 
1). The authors draw two tentative conclusions from 
the evidence presented in Figure 2: first, that the 
gradient is not constant at any time in heated jars; 
and, second, that the gradient in heated jars during 
the heating period cannot be deduced from the 
gradient at the corresponding time in the unheated 
jars. 

A detailed knowledge of the gradient during the 
heating period is important. The slowest heating 
point is near the bottom of the jar and is a point of 
high sucrose concentration, and, therefore, a point of 
high lethality for many microorganisms associated 
with spoilage of fresh cucumber pickles (3), primarily 
because of the high suerose concentration. The top of 
the jar, which is the point lowest In sucrose concen 
tration, is the point of highest temperature, and, 
therefore, a point of high lethality because of the 
temperature. The point of least lethality in a syrup- 
packed jar, formerly identified with the slowest heat- 
ing point, will be that point at which the combined 
lethal effects of sucrose concentration and tempera 
ture give the least integrated lethality for the entire 
heating and cooling process. 

Figure 3 shows the relationship between syrup and 
product at both the top and bottom of the jar for heat- 
proce ssed sweet, fresh cucumber spears. These points 
are the averages of readings from three jars for each 
time; the first measurements were taken 64 min after 
adding syrup. Figure 1 shows the changes in soluble 
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Figure 3. Soluble solids concentrations in heat processed sweet 
fresh cucumber spears. 


solids concentration in the syrup only for the first 70 
min; no data are available to show the changes in the 
soluble solids concentration in the product during 
this interval. The maximum top-bottom difference in 
soluble solids concentration occurred in the syrup 
about 1 day after adding the syrup and amounted to 
about 21°; the corresponding maximum difference 
in the produet occurred at about 2 days and amounted 
to about 1747. The difference between the produet 
and its surrounding syrup is a maximum at the 
A period of 6 to 8 days 
was required for the soluble solids in the product and 


moment the syrup is added 


its surrounding syrup to reach equilibrium; during 
this period water was still leaving the product at the 
bottom, rising to the top, and there diluting the syrup. 
The maximum dilution of the syrup at the top of the 
jar was reached at 6 to 8 days at which time the solu- 
ble solids concentration in the syrup was 15%. The 
maximum water loss by the product, which produces 
product shrinkage and consequent poor appearance, 
was at the bottom of the jar. In this test this maxi- 
mum loss oeeurred about 3 days after adding syrup at 
which time the soluble solids concentration in the 
product reached 31%. 

Figure 4 shows the entire range of product and 
syrup soluble solids concentrations from just after 
the heating and cooling period to the time of final 
equalization 4 213 days later. The data are shown on 
a logarithmie seale for convenience; each plotted 
point is the average of readings from 6 jars. At the 
end of 213 days the difference between soluble solids 
concentrations in the syrup at the top and bottom was 
0.5% : the corresponding difference for the product 
was 0.1%. There was still a difference between 
product and syrup soluble solids of about 1%. The 
measured final equalization (average of top and _ bot- 
tom for both product and syrup) of 21.8% is in 
good agreement with the caleulated final equalization 
of 22.3%, based on 148 ml of syrup (soluble solids 
concentration of 52.847, specific gravity 1.24) and 
300 g¢ of cucumber spears (soluble solids 3.2% , speei- 
fic gravity 1.00 

The facts presented in Figure 4 help to explain why 
these products are customarily held in storage for 
some time before being released for sale. This prob- 
lem can be discussed by considering three phases of 
the final equalization of soluble solids concentrations 
between product and syrup throughout the jar. First 
is stratification, the movement of water leaving the 
product at the bottom of the jar and rising to the top 
because the density of the surrounding syrup is 
higher; stratification is the most rapid phase and 
reached a maximum in one to two days. Second is the 
equalization of the soluble solids in the product with 
that of the surrounding syrup; this phase of equaliza- 
tion takes longer than stratification and was reached 
in 6 to 8 days. Third is the final equalization between 
top and bottom soluble solids coneentrations in 
product and syrup; this phase of final equalization 


'The diffusion probably proceeds according to an exponen 
tial funetion, and, theoretically, would reach equalization at 


infinite time, 
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verted, will depend on the time at which the jar is 
a aa inverted and the degree of mixing of the syrup. 
2 ao} Table 2 gives the pH in syrup and product at top 
* ma and bottom of heated jars at several times from 64 
min to days after adding syrup; the data are aver 
3” a ro 1 ages of values from 3 jars. The largest pI difference 
3 found between top and bottom both the syrup 
20h e * 4 (difference in pH of 0.62) and product (difference in 
pH of 0.54) was at the first sampling time, 64 min. 
No measurements were made after the 8th day. 
oo 05 10 30 100 500 TABLE 2 
TIME, GAYS pH changes in syrup and cucumber spears after heat processing 
Figure 4. Soluble solids concentration equalization in heat pH 
processed sweet fresh cucumber spears. 
Top | Bottom | Top | Bottom 
takes the longest and required over 200 days in these 0.04 1.93 7 4.13 159 
experiments, Some processors of sweet, fresh cucum- 4.02 4.05 
ber products make a practice of inverting the finished 3.70 1.73 
jars after they are put in cases and before the cases pe an eo nae os 


are placed in the warehouse; that is, about an hour 
after adding syrup. If the jars are inverted at that 
time (see the first set of points in Figure 4) the 
product at the top will be at 184) soluble solids and 
the product at the bottom will be at 10%. If there 
were no mixing of the syrup, then the syrup would be 
the same; that is, 28% at the top and 44% at the 
bottom, If there were perfeet mixing of the syrup, 
then the syrup concentration at the time of inverting 
would be about 30°) (see Figure 2). Even in the case 
of perfect mixing restratifieation will take place be- 
cause the solids content of the product at the bottom 
(formerly at the top) would still be less than the con- 
centration in the surrounding syrup. It is a known 
fact that this praetice does reduce the time required 
for final equalization, probably primarily because 
there is some mixing of the syrup and a resulting re- 
duetion in the high suerose coneentration at the 
bottom of the jar. The authors hazard the opinion 
that the best time to invert the jars, with the object 
of reducing the time required for final equalization, 
is at about 1 week. This time is not critical; any time 
between 5 days and 2 weeks should give similar re- 
sults. At 8 days the maximum loss of water by the 
product at the bottom of the jar has taken place, and, 
therefore, maximum product shrinkage. If the jar 
were inverted at this time, the product having 15% 
soluble solids would be placed in syrup at 31%. solu- 
ble solids, and the product at 3007 (now at the top) 
would be placed in syrup at 15°) (assuming no mix- 
ing of the syrup). If there were perfect mixing, the 
syrup would be at some value between 15% and 32%, 
perhaps 20°). The product now at the top should fill 
out by gaining water at the much faster rate of the 
second phase of equalization, equalization between 
product and surrounding syrup which should take 
place in 6 to & days. There would be some further 
stratification because soluble solids leaving the 
product at the top would be in a lower density region 
and should fall toward the bottom of the jar. The 
exact details of final equalization, if the jars are in- 


Table 3 gives the acetie acid concentration in the 
syrup, percentage acid by volume, at top and bottom 
of heated jars at several times from 64 min to 128 
days after adding syrup; the data are averages of 
values taken from 3 jars. The maximum difference 
found in the acetic acid concentration in the syrup 
between the top and bottom of the jar was at the first 
sampling time. Equalization of acetic acid concentra- 
tion between top and bottom occurred at about 64 
days after processing. The data given in Table 3 were 
not taken from the same jars as the data in Table 2; 
however, the pH and acetie acid concentration should 
be comparable unless there is lot-to-lot variation. 

A limited number of tests were made using eucum 
ber slices, pitted sour cherries and sliced peaches. 
Suffice it to say that these products stratified and then 
equilibrated at about the same rate as shown for 
cucumber spears, 

Evidence has been presented for the existence of 
stratification syrup-packed products. There re- 
main the questions of why does stratification occur 
and what should be done about it? 

A possible explanation why the water molecules 
leaving the product do not all mix with the syrup is 
that the water molecules do not have sufficient energy 


TABLE 3 


Syrup acetic acid concentration in heated sweet, 
fresh cucumber spears 


Percentage acetic acid! 
Time, days after adding syrup 


Top Bottom 

0.04 1.35 2.82 

1 1.12 2.23 
1.14 2.41 

4 1.18 1.98 

x 1.17 1.90 
1.34 1.71 
1.47 1.53 
64 1.48 1.47 
1.48 1.45 


' By volume 


he 
= 
~ 
= 
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PRODUCT-INDUCED STRATIFI( 


to break or add to existing hydrogen bonds of water 
molecules and sucrose molecules that tend to attract 
the sucrose molecules into a dense, VISCOUS mass. The 
process of water molecules diffusing into the syrup 
and/or adding to these bonds occurs slowly. As a 
result of this slow rate of diffusion, the water rises to 
the surface buoyed up by the surrounding heavier 
syrup before it mixes into the syrup. 

Since there is a region of high sucrose at the bottom 
of the jar, there will be some retardation of convee- 
tion currents (2). The jars could be agitated during 
the heating process; this practice would presumably 
improve the heat transfer characteristics an | decrease 
process time requirements. However, any gain in 
process time must be offset against the increased 
cost of agitation; moreover, even if the jars were 
thoroughly agitated during the heating and cooling 
periods, the syrup in the jars would still stratify as 
soon as agitation is stopped because at that time the 
product and syrup soluble solids are not in equi 
librium. After agitation is stopped, water leaving the 
product at the bottom of the jar would encounter a 
high density syrup and rise to the top of the jar. 


SUMMARY 


These results indicate conclusively that when 
high-moisture food product is placed in a sugar solu 
tion, the water leaving the product does not diffuse 
uniformly into the syrup throughout the jar, but in 
stead rises to the top thereby giving rise to a density 
gradient. This stratification begins as soon as the 
syrup is added to the product. In one test with a heat 
processed sweet, fresh cucumber spear product, two 
minutes after adding the syrup, a difference of over 
9% was found between top and bottom soluble solids 
concentrations in the syrup. This top-bottom differ- 
ence in soluble solids concentrations continued to in 
crease up to about one day after adding syrup. The 
soluble solids concentrations in the product lagged 
behind the concentrations in the syrup; appreciable 
differences persisted up to four days after adding 
syrup; equalization of soluble solids between the 
product and its surrounding syrup was reached at 
about eight days after adding the syrup, but final 
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equalization throughout the jar was reached only 
after several months. Acetic acid concentrations and 
pH were also found to be different between top and 
bottom of the jars. There was no salt in the covering 
liquor used in these tests, but the authors think that 
salt would also stratify. It should be emphasized that 
stratification takes place during heat processing. 
Comparisons between heated and unheated jars of 
cucumber spears show that although both the top and 
bottom soluble solids concentrations in heated jars 
are lower than those in unheated jars at correspond- 
ing times up to an hour after addition of the syrup, 
the differences, and, therefore, the average gradients 
are about the same. Stratification during the heating 
period should retard convection. Agitation of the jars 
is discussed as a means of eliminating stratification 
during the heating period and, thereby improving 
heat transfer, but agitation is not recommended with- 
out qualification. 

Arguments are presented to suggest that there are 
ways to minimize the time required for final equaliza- 
tion of soluble solids between syrup and product 
throughout the jar. 

The present study has shown that during heat 
processing of syrup-packed products the water leaving 
the product selectively dilutes the syrup (sugar and 
acid). Given this fact, the question of heat destrue- 
tion of microorganisms in syrup packs should be re- 
examined to take account of the constantly changing 
sugar and acid eonditions to which these microorgan- 
isms are exposed during processing. In some regions 


of the jar the sugar and acid conditions may be 


significantly lower than were anticipated when the 


heat process was designed, 
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Convection Heating Studies of 


Layered Systems** 


Manuscript received May 2!, 1959 


Tw ANALYTICAL TREATMENT of 
convection heating is usually restricted to the case of 
a homogeneous fluid in whieh temperature is the only 
source of the density differences that cause convection 
currents. In a previous paper (2) the authors pre 
sented evidence for the existence of produet-induced 
(stratification) syrup-packed 


density gradients 


products. In these products density differences are 
caused by selective dilution of the added syrup. This 
phenomenon suggested the possibility that. stratifiea- 
first- 
approximation criterion for no convection was pre 
In the present study, 
investi 


tion of the syrup would inhibit convection. 


sented in a previous paper (3) 


in a model was 


gated to show what can happen to the heating charae- 


convection heating system 
teristics of a liquid under conditions of restricted 
convection, 

A reproducible model system that truly represents 
the behavior of a food produet is not easily obtained 
Foods undergo irreversible changes during heating 
and cannot be heated repeatedly with the same results. 
Any system that does not undergo irreversible changes 
can be measured, in principle, again and again with 
reproducible results, but the results are not directly 
comparable to a food product. This very general con- 
sideration must modify conclusions based 


any on 


modelsystem behavior about food-svystem behavior. 


EXPERIMENTAL 
The first of two studies conducted in an attempt to simulate 
of fresh pickles 


solutions 


conditions jars sweet, cucumber involved 


placing water and * Sucrose syrup in layers in 
16-02 glass jars. The layers consisted of the following fraetions 
of syrup by volume in the containers: 
and | Call syrup 
In the \%, 


measured into the 


(all water), 4, %, 
There were 5 different arrangements in all. 
the 


rest of the jar was filled with 


layered was first 
then the 


pouring it earefully on the syrup to avoid appreci 


and systems, syrup 
wr 
water by 
able mixing. 


The initial temperature of water and syrup was 


For the second study, about 350 g of plastic spears, made 


by eutting solide 2-in diameter, 4-in long phenolie rods length 


Wise into 6 equal wedges, were put in the jars; these plastic 
wedges are about the size and shape of fresh cucumber spears. 
The jars were filled as before with the 5 layered arrangements 
of and The total of syrup and 
necessary to fill the jar was about 7 The only resemblanee 


syrup water, volume water 
OZ. 
of the system to an actual cucumber pack is that of the produet 


shape, 


* Journal Paper No. 2549, Michigan Agricultural Experiment 
Station, East Lansing, Michigan. 
the Nineteenth Annual Meeting of the 
Technologists, Philadelphia, Pennsylvania, 
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sing, Michigan 


with and those without plastic spears were 


submerging them in an agitated water bath main 
inserted through a 


the 
by 


Both 
heated 
tained at 


jars 


Copper-constantan thermocouples in plastic 
pressure fitting in the jar cap 
and 12-point 
(1 recording The 
thermocouples were located along the central axis of the jars 
at 1.3, 


center of each quarter of the jar. 


rods were 


temperatures were measured recorded by a 


min evele) temperature potentiometer. 


3.8, 6.3, and 8.8 em from the jar bottom; that is, in the 


Only one thermocouple at a 


time was placed in any one jar. Temperature records were 


obtained at 4 points for each of the 5 layering configurations. 
Time-temperature plots of the experimental data were made 
on semilogarithmic eoordinate paper and the heating rate, fr, 


and lag faetor, j, as defined by Ball (7), were determined. 
RESULTS AND DISCUSSION 
Figures 1 and 2 give the average lag factor 


heating rate at the 4 positions in the 5 layered 
arrangements for the systems without plastic spears. 


and 


Table 1 gives the results of an analysis of variance of 
these data. There is no obviously discernible pattern 
to the effeet of the lavers on the lag faetor although 
the few values that are quite far from the over-all 


mean (]j 1.253) are in the region just under the 


ALL WATER SYRUP 72 SYRUP 3/4 SYRUP ALL SYRUP 


oes 1.02 


LAYERING 
MEANS 


Figure 1. Average lag factors, 
crose) model systems. 


1.30 129 


j, in water-syrup (50°; su- 


ALL WATER 1/4 SYRUP 1/2 SYRUP 3/4 SYRUP ALL SYRUP POSITION 


MEANS 
7.8 


68 8.0 98 


LAYERING 12.1 
means 


Figure 2. Average heating rates, f, min, in water-syrup (50°: 
sucrose) model systems. 
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TABLE 1 
Analysis of variance of heating characteristics of model system 

Lag | Heating 
Degrees of factor, j rate, f, 

freedom Mean Mean 

square square 

Layerings..... 4 0.183 25.8* 
3 0.482 80.1** 
Interaction...... 12 0.144* 7.067" 

Error 35 0.018 | 0.48 


* Significant at the 5% level. 
* Significant at the 1% level 


boundary between the water and syrup. The lag fac- 
tor averages for all-water and all-syrup packs are 
lower than the averages for the other 3 configurations. 
These same general observations apply to the heating 
rate averages. The average heating rate for the all- 
syrup pack, f,, (10.1 min) is just higher than that for 
all-water, 8.8 min, (not significantly different) and 
both are lower than the averages for the other 3 con- 
figurations (all-water is significantly different from 
the other 3 configurations). In the mixed layerings 
the slowest heating point (largest f,) is in the region 
just under the boundary layer between the 2 liquids. 
The largest f, appears in the configuration with 4 
syrup; the lag factor corresponding to this point is 
the second largest. It seems probable that convection 
takes place to some extent within each liquid layer, 
but there is no exchange of liquid across the boundary, 
except, of course, for a small amount being trans- 
ferred by diffusion. 

Figures 3 and 4 give the average heating charac- 
teristics for the model systems containing plastic 


ALL WATER 1/4 SYRUP SYRUP 3/4 SYRUP ALL SYRUP po 
777, MEANS 
0.76 1.01 103 1.01 0.93 0.95 
0.96 124 1.33 0.88 / ZY 
Vz 
106 43 1.24 40.84 100 
4 
fr 
05 1.54 0.96 4 
LAYERING ‘ 
130 0.97 .05 


Figure 3. Average lag factors, j, in water-syrup (50% su- 
crose) model systems with plastic spears. 


spears.® In these tests no effort was made to replicate 
all possible positions and all layerings so that the 
averages are calculated from 2 to 9 individual values. 
No statistical analysis was made of these latter results. 
The same general statements can be made about the 
location of the slowest heating points and the location 
of the largest lag factors. As before, all-water and 
all-syrup configurations heat, throughout the jar, 
faster than any of the other three configurations. For 
any particular configuration having two liquids the 


“As a matter of interest, the heating rate at the slowest 
heating point in a jar of sweet, fresh cucumber pickles is about 
40 min, 


slowest heating point is in the region just below the 
boundary between the two liquids. The most striking 
difference between the systems with the plastic spears 
and the systems without them are the several ex- 
tremely large f;,, values. Why the presence of the 
spears should give rise to such slow rates of heating 
in some parts of the jars is not easily explained. The 
fact cannot be entirely explained by the increase in 
surface area that might be expected to retard liquid 
flow, because the all-water and all-syrup configu- 
rations with plastic spears heat just as fast, if not 
faster, as the same configurations without the spears. 


ALL WATER \4 SYRUP v2 SYRUP 344 SYRUP ALL SYRUP position 
ME ANS 
62 6.8 6.5 7.8 38 62 
6.0 “4 16.6 21.2 334 24 


LAYERING 
MEANS 7.4 14.3 148 12.5 7.7 


Figure 4. Average heating rates, f, min, in water-syrup (50% 
sucrose) model systems with plastic spears. 


SUMMARY AND CONCLUSIONS 


Two model systems with built-in stratification that 
restricted convection to selected regions of a jar were 
examined to determine the effect of stratification on 
the heating characteristics throughout the jar. Heat- 
ing rates, f,, and lag factors, j, are presented for both 
model systems at four points in the 16-oz jars for each 
of five different layered arrangements. 

When there were two liquids of different density in 
a jar the heating rates, f,, were affected depending on 
the particular arrangement, the position in the jar, 
and whether the plastic spears were used. For exam- 
ple, in the layered system with plastic spears in which 
the layered arrangement was half-water and half- 
syrup, there existed large temperature differences in 
the syrup section that would normally lead to con- 
vection. Ten minutes after this jar had been in the 
180° F water bath, a difference in temperature of 
35° F existed between points only 2.5 em apart; the 
colder point was above the warmer point, and this 
temperature inversion persisted throughout the heat- 
ing period. 

In general, the slowest heating points were found 
in the regions just under the boundary between the 
water and the syrup. Heating rates were more 
affected than lag factors. In both systems studied 
(with and without plastic spears) the all-water pack 
was the fastest heating (over-all jar average), but the 
all-syrup pack heated nearly as fast. The data sug- 
gest that the syrup alone is not responsible for 
the slow heating regions observed in some of the 
arrangements. 

The resemblance of these model systems to food 
systems is remote, to be sure, for a number of obvious 
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reasons, principal among them the fact that no liquid 
exchange takes place between ‘* product’? and cover- 
ing liquor; the facet that the sucrose concentration 
gradient remains essentially constant throughout the 
heating period; and the fact that these concentration 
gradients are present at the beginning of heating and 
are larger than those found in food systems. Never- 
theless, the authors believe that these results are sug- 
vestive of the changes in heating characteristics that 
are brought about by product-induced density gradi- 
ents, and the density gradients produced by any 
external cause, such as the addition of dry sugar. 
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A Food Grinder-Recording Ammeter Method 


for Measuring Beef Tenderness’ 


(Manuscript received October 29, 1959 


Consume preference studies (4, 
9) have indicated the importance of tenderness as an 
attribute of beef acceptability. Some question has 
arisen recently (5, 7) as to the reliability of Federal 
grades of beef and certain factors upon which grades 
are based, as indicators of tenderness. Use of an aceu- 
rate objective measure of beef tenderness in’ the 
standards for grading carcass beef has some feasi- 
bility. 
lack somewhat in reliability, simplicity, or conveni- 
ence, a definite need exists for an improved technique 
of measuring beef tenderness. This technique should 


However, since existing objective measures 


incorporate as many of the chewing processes as pos- 
sible to approximate more closely the taste panel 
method of tenderness evaluation. The widely used 
Warner-Bratzler shear apparatus (2, 3) measures but 
one of the various forces involved in chewing ; namely, 
shear force. Miyada and Tappel (6) were the first to 
report the use of a motorized food grinder for beef 
tenderness determination; Boekian et al. (1) eom- 
pared tenderness evaluations using a similar appa- 
ratus to taste panel scores with promising results. 

In this study two trials were conducted to compare 
tenderness evaluations of loin steaks and rib roasts 
obtained by a food grinder-recording ammeter device 
and the Warner-Bratzler shear technique to tender- 
ness values determined by a taste panel of four judges. 
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EXPERIMENTAL 


Apparatus. The grinder apparatus (Figure 1) consisted of a 
household food grinder (Hamilton-Beach Model 1FG)~ wired 
in series with a strip-chart recording ammeter. A constant in 
put of 120 volts ae was assured by the use of a voltmeter and a 
voltage transformer between the grinder and the power source. 
Total ampere seconds were determined by measuring the area 


Figure 1. (From left to right) Hamilton-Beach food grinder, 
General Electric A. C. voltmeter, A. C. voltage transformer, 
General Electric recording A. C. ammeter. 


under the ampere-time curves produced on the chart of the re 
cording ammeter during grinding. The formula used for the 
calculation of E/g, or joules of energy per gram of sample was: 


Ampere seconds x volts 


= E/g. 
Sample weight in grams 

The value E/g was used as the indication of sample tender 
ness. 

Trial 1, Six adjacent 1-in steaks were removed from 81 short 
loins. The first pair of steaks were broiled and tested by both 
taste panel and Warner-Bratzler shear. The second pair were 


fo 
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¥ 
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broiled and tested by the food grinder. The third pair re 


mained raw and were tested by grinder. 

Steaks to be tested by shear had eores one-half inch in 
diameter removed from the top, center, and bottom seetions of 
the longissimus dorsi for a total of 3 cores per steak. Each 
core was sheared twice, and individual shear foree readings 
averaged, 

After removal of the cores, the remainder of the longissimus 
dorsi was divided into 4 equal portions for testing by panel. 
Throughout the trial, each of the 4 judges tested portions from 
the same loeation within the steak. Tenderness was rated on 
a seale of 1 through 6, with 1 being the least tender and 6 the 
most tender. 

Broiled steaks tested by grinder were trimmed to sections 
approximately one inch in width and extending the entire 
length of the loin eve. The sections were weighed to the nearest 
one-half gram and ground whole. After grinding the sample, 
the ground portion (that part foreed through the face plate) 
was weighed in order to study the effect of weight of residue 
remaining in the grinder on ealeulation of E/g. 

Raw steak samples tested by grinder were trimmed in the 
same manner as the broiled samples. Only the weights after 
grinding were used for the ealeulation of E/g, as the raw 
meat iost considerable weight from time of weighing to that of 
grinding due to evaporation and drip. Further, a larger per 
eentage of raw meat remained in the grinder as a residue than 
was the case with the cooked meat. 

Trial 2. Cooked samples of seventy standing rib roasts of the 
6-7-8 rib eut were tested by panel, shear, and grinder. Ten 
derness evaluations obtained by these 3 methods on 34 of the 
cooked roasts were further compared with grinder values ob 
tained on raw samples of the ninth rib seetion of corresponding 
roasts of the 9-10-11 rib eut. Only samples tested by grinder 
were replicated. 

Three adjacent 1l-in sections of the longissimus dorsi were 
removed from the 6—7—8 rib roasts; the first seetion was tested 
by grinder, the second by shear, and the third by panel. The 
sections to be tested by grinder (eooked and raw) were eut 
into two one-half inch thick sections to provide replicates. 
Grinder, panel, and shear evaluations were obtained in much 


the same manner as in Trial 1. 


RESULTS AND DISCUSSION 


Preliminary studies showed that when either cooked 


or raw samples were tested by grinder, a rather eon- 
stant portion remained in the grinder as a residue 
which appeared only slightly altered physically and 
would thus have contributed little toward the total 
work (E) to grind the sample. Therefore, total work 
would be primarily a function of that portion of the 
sample forced through the face plate, and the most 
accurate calculation of E/g would be obtained using 
the weight of the ground portion rather than the 
weight of the sample prior to grinding. Sinee this 
effect would decrease as sample weight increased, the 
question arose as to whether the more readily obtain- 
able pre-grinding sample weight would be sufficiently 


TABLE 1 


The effect of taking cooked sample weights before and 
after grinding on E/g 


Correlation coefficients 


Variables 
Trial 1—Steaks Trial 2—Roasts 
E/gand 
Sample 1 wt prior to grinding O1 36** 
Sample 2 wt prior to grinding... 10 .26* 
Sample 1 wt after grinding....... 04 08 
Sample 2 wt after grinding : 10 05 
* Significant at .05 level 


* Significant at .01 level 


FOOD GRINDER-RECORDING 


AMMETER 


accurate for practical purposes, or whether the taking 
of a post-grinding weight would be necessary. Table 
1 shows the effect of taking cooked sample weights 
before and after grinding on E/g in Trials 1 and 2. 
In Trial 1, where the mean sample weight prior to 
grinding was 50 g, no significant effect on E/g was 
found due to the 2 methods of weighing. In Trial 2, 
where the mean sample weight prior to grinding was 
only 30 g, the use of pre-grinding weights signifi- 
cantly affected E/g. Thus, it would appear that pre- 
grinding weights could be used without introdue- 
tion of appreciable error if initial sample weight 
approached 50 g. However, with samples weighing 
around 30 g, post-grinding weights provide the more 
accurate basis for the calculation of E/g. 

Estimates of repeatability of taste panel, Warner- 
Bratzler shear, and food grinder methods are pre- 
sented in Table 2. The correlation coefficients between 


TABLE 2 
Estimates of repeatability of panel, shear and grinder methods 


Correlation 


Number coefficient 
Method paired between 
samples sample 
pairs 
rial 1 
Taste Panel (Broiled Steak 81 77? 
Warner-Bratzler Shear (Broiled Steak 81 ayer 
Food Grinder (Broiled Steak) sl 64** 
Food Grinder (Raw Steak 81 43** 
Trial 2 
Food Grinder (Cooked Rib Roast) 70 6o** 
Food Grinder (Raw Rib Roast) ‘4 Azer 
* Significant at .01 leve 


duplicate samples of the 3 methods point to the taste 
panel technique as being the most capable of dupli- 
cating performance in Trial 1, and the food grinder 
using raw samples as being the least repeatable. In 
Trial 2, only the grinder method was replicated. The 
repeatability of this method testing rib roasts ap- 
peared to be rather high and of near equal magnitude. 

The correlation coefficients used in Table 3 to com- 
pare the effectiveness of the Warner-Bratzler shear 
and food grinder methods to the taste panel method 
indicate the Warner-Bratzler shear method using 
cooked samples to be superior to the grinder method 
using either cooked or raw samples. 

In Trial 1, the No. 1 duplicate of the Warner- 
Bratzler shear and food grinder methods were gen- 
erally more closely related to taste panel than were 
the No. 2 duplicates. This effect may be the result of 
sample position in the loin. The literature (8) indi- 
cates some variation in tenderness from one end of 
the beef loin to the other. With such the case, sam- 
ples farthest from those used by taste panel would be 
least likely to be related to tenderness of taste panel 
samples. Taste panel and Warner-Bratzler shear data 
were taken from the same steak in all observations 
such technique providing maximum opportunity for 
a high correlation to be obtained. On the other hand, 
grinder samples were taken from sections of the loin 
at varying distances from taste panel samples, thus, 
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TABLE 3 samples. Testing raw samples, the food grinder was 
Comparative effectiveness of Warner-Bratzler shear and food found to be the least repeatable method. Correlation 
grinder methods of determining tenderness coefficients showed a higher relationship between the 
s t tior Correlation taste panel and the Warner-Bratzler shear (—.73, 
cooficients —.53, —.56, —.62) than between taste panel and the 
Trial 1-—Steaks food grinder methods (—.60, —.27, —.61, —.33). The 
Taste Panel Dupl. 1 (Broiled) and 
Warner-Bratzler Shear Dupl. 1 (Broiled) . food grinder method using broiled samples was more 
Food Grinder Dupl. 1 (Broiled) ; highly correlated to taste panel than was the food 
Food Grinder Dupl. 2 (Broiled) : 2 grinder using raw samples (—.48, —.26, —39, —.24). 
Taste Panel Dupl. 2 (Broiled) and 9 
Warner-Bratzler Shear Dupl. 1 (Broiled) 4 In Trial 2, the food grinder using cooked samples of 
roasts and the food grinder using raw samples were 
Food Grinder Dupl, 2 (Broiled )....... ; ens 3: both found to be rather high in repeatability. <A 


Wood Grinder Depl. 1 (Raw) higher correlation was found between taste panel and 
Food Grinder Dupl. 2 (Raw) , iow 26 Warner-Bratzler shear (—.79) than between taste 


Taste Panel Dupl. 2 (Broiled) and 
Food Grinder Dupl. 1 (Raw) ry panel and food grinder (—.47) using cooked samples. 


Food Grinder Dupl. 2 (Raw) The food grinder method using cooked samples com- 
Trial 2—Roasts pared more favorably to taste panel (—.47) than did 
Warner-Bratzler Shear (Cooked ) mania the food grinder using raw samples (—.20, —.41). 
Food Grinder Dupl. 1 (Cooked )... Under the conditions of this investigation, the War- 
Food Grinder Dupl. 2 (Cooked) > 
Food Grinder Dupl. 1 (Raw) ner-Bratzler shear apparatus appears to be a more 
Food Grinder Dupl. 3 (Raw) precise measurement of tenderness than the food 


* Significant at .05 level s 
or 
* Significant at .O1 level grinder. 
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D&O proudly presents THE PERFECT 

SEASONING .. . the most scientific 

approach to seasonings, developed at the 
D&O Dry Materials Division. 


PREMIUM QUALITY: 


SPISOSEALS 


SPISOSEALS are a line of powdered spice 
flavors based on spray dried oils and oleo- 
resins, precisely formulated for use as alter- 
nates for crude spices, essential oils and oleo- 
resins, solubilized oils, and dry solubles. 
There is no form of seasoning with finer, 
more well rounded flavor, nor any with such 
ease of handling. 


SPISOSEALS: guaranteed flavor control and 
instant flavor release. Unsurpassable shelf 
life: these “locked-in” seasonings by virtue 
of the impermeability of their structure (tiny 
globules of oil secured each in its own indi- 
vidual casing) are protected against ravages 
of time, spoilage, volatilization. 


SPISOSEALS: water soluble; completely and 
uniformly dispersible, both in dry products 
and in aqueous liquids where emulsion quali- 
ties set up a colloidal suspension system assur- 
ing permanent dispersion. 


SPISOSEALS: stable, will not dry off — 
proved by analysis. Free from contamina- 
tion, will never speck or discolor product. 


SPISOSEALS may be custom formulated to 
replace any blend of spice flavors you are 
now using ... We invite processors of quality 
food products to sample this new line of pre- 
mium quality seasonings. Send your request 
to D&O Dry Materials Division, 249 Goffle 
Road, Hawthorne, N. J. 


Write for copy of SPISOSEALS brochure 


Dodge & Olcott Inc. 


180 Varick Street, New York 4, N. Y. 
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Penetration of Tetracycline Antibiotics into Tuna, 
Sole, and Rockfish Flesh and Their Stability 
During Steaming and Retorting”’ 


Manuscript received November 16, 1959) 


Sruvies ON THE UPTAKE by or 
penetration into fish musele of tetracycline antibiotics 
and on their heat stability therein have been carried 
out among others by investigators in Canada (2, 3, 4, 
11, 12, 13, 14), Great Britain (10), India (18), Japan 
(15, 16, 17, 19), and the United States (1, 8, 9). The 
fish used included freshwater species (18), codling, 
flounder, haddock, bonito, mackerel, salmon, sardines 
and tuna (4, 7, 8, 9, 10, 15, 16, 17, 19) and gray cod, 
lingcod, halibut, sablefish and salmon (2, 3, 11, 12, 13, 
14), and shellfish (1). The fish were stored in ice or 
refrigerated seawater containing the antibiotic, or 
were dipped in solutions of antibiotics and then kept 
under refrigerated but not freezing storage condi- 
tions. The concentrations of antibiotics, most ecom- 
monly chlortetracycline, ranged from 1 to 50 ppm and 
the times of exposure to these concentrations varied 
from 5 minutes to 27 days. It was generally found 
that the skin and flesh immediately adjacent to it 
took up the greatest amount of antibiotic, with either 
none or only relatively small amounts of the order of 
1 ppm detectable in the deeper layers of flesh below 
the skin. It was also reported that relatively short 
heating periods at temperatures approaching 100° C 
or 212° F or at the temperatures encountered during 
the usual fish preparative procedures produced a 
marked inactivation of the antibiotics in the fish. The 
heat stability data for tuna and tuna-like fishes were 
mostly carried out on fillets or pieces cut from whole 
fish. Steiner and Tarr (12) have reported that posi- 
tive antibiotic assays have been found for untreated 
control fish; the least incidence of such ‘‘ false posi- 
tive’’ assays was found for lingeod. 

Early in 1959 the U. S. Food and Drug Adminis- 
tration approved the use of chlortetracycline for 
treating whole or gutted fish, shucked scallops and 
unpeeled shrimp and set a tolerance of 5 ppm of 
chlortetraeycline in these products (6). This focused 
attention on the need for more available information 
on the penetration of the tetracycline antibioties into 
certain Pacifie Coast fish. In this class were the tunas, 
in the fishery of which the antibiotic could play an 
important part. In addition, data for fillets and other 


* Presented in part at the 19th Annual Meeting of the Insti 
tute of Food Technologists, Philadelphia, Pa., May 17-21, 1959 
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June 1958. 
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portions of fish would become important and useful 
when approval of the use of chlortetracycline was 
extended to cover all processed fish, such as fillets and 
steaks. Furthermore, it was also necessary to know 
the heat stability or lability of the tetracyclines during 
the various stages of the fish canning processes as 
well as during the modes of preparation of fish por- 
tions for home consumption. Work on the above prob- 
lems was begun some years ago and data have been 
accumulated during the intervening time (9). Al- 
though official approval of the use of chlortetracycline 
is limited in scope at present, it should nevertheless 
be useful to make the accumulated data available for 
study. 


MATERIALS AND METHODS 


Fish. The tuna used were frozen bluefin, skipjack, yellowfin 
and albacore which were thawed for use. The fillets were 
freshly eut from whole fish a few hours before experimentation 
began. 

Immersion treatments. The thawed whole fish were immersed 
in 5 or 8% sodium chloride solutions with or without various 
concentrations of the antibiotic. The solutions were stored in 
a eold room at 30° to 35° F (—1.1° to 1.7° C). For deter 
mining the effect of skin on the penetration of antibiotic one 
side of a whole fish was skinned, exposing the flesh, leaving the 
skin on the opposite side intact. The fillets were immersed in 
various concentrations of chlortetracyeline (CTC) in 5% 
sodium ehloride solution. The usual immersion time was 5 min, 
except where the effect of time on the penetration was studied. 

Determination of penetration and assays. For the whole fish 
an area of approximately 4 sq in was cut out from one side 
extending from the skin to about 3 inches in depth. The skin 
was removed, and then successive 1 em layers were cut, using 
clean sealpels for each layer and taking care to avoid contami 
nation between the various portions. Each layer was weighed 
and blended with 3 parts by weight of phosphate buffered 
solution of pH 4.5 to give a 1: 4 initial dilution. Further dilu 
tions were then made for the antibiotic assay, which was car 
ried out aceording to a modification of the procedure of Grady 
and Williams (7). The main features of the modification were 
the use of single layer agar (brain heart infusion, Difco), and 
of phosphate buffer pH 4.5 instead of the acetone HCl solu 
tion to extract the antibiotic. From the skinned side of a fish 
a section similar to that from the side with skin was cut out 
and an outer layer of flesh 0.5 em thick was cut off, followed 
by two 1 em layers of meat. The outer layer of flesh on the 
section from the skinned fish corresponded to, but was very 
much thicker than, the skin removed from the opposite side. 

The entire contents of a can of tuna was separated from 
the oil and mixed well. A suitable aliquot was then weighed out 
and blended with 3 parts by weight of buffer solution of pH 
4.5 for assay. 

An entire fillet was taken for analysis, weighed, and blended 
with buffer as above. Three fillets were usually assayed for 
each determination and the triplicates were averaged. 
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Heat inactivation treatments. After removal from the immer 
sion solutions the tuna were lightly rinsed with a fine spray of 
fresh water to remove any antibiotie solution adhering to the 
outside, sampled as deseribed above, and then were eviscerated 
aecording to the usual commercial practice, The fish were then 
heated in flowing steam in a closed retort at 212° to 214° F 
(100° to C) 
moval from the steam the fish were cooled at room temperature 
und sampled similarly to the raw fish. The fish were then 
cleaned and separated into loins, canned with a vegetable oil 
and sterilized by heating for 75 minutes at 240° F (115.5° C 
The fillets were heat treated in 3 ways: steamed in free flowing 
steam for 5 and 10 min, baked in a preheated hot air oven at 
for 15 and 30 min, and lightly fried for 
about 5 min to a golden brown color in hot oil in a frying pan. 


for increasing periods of time. After re 


Two fillets were used per test and each test was run-in 


triplicate 


RESULTS 

The uptake of CTC and oxytetraeyeline (OTC) by whole 
tuna at 33° F (0.5°C) from solutions containing 18.4 and 
17.6 ppm, respectively, is shown in Table 1. The average data 
from 3 experiments on the uptake of CTC from a 22.3 ppm 
CTC solution in 8% NaCl solution are shown in Table 2. The 
effeet of coneentration on the penetration of CTC into whole 
tuna immersed 7 days in a 5% NaCl solution is shown in 
Table 3. From these tables it is evident that the largest part 
of the antibiotie is retained in the skin and only relatively 
small amounts penetrate into the deeper layers of flesh. 


TABLE 1 


Uptake of tetracyclines by whole tuna from 8°; 
salt solution at 33° F 


Tetracycline gamma/ gram 


Sample 
Chior | Oxy- 
Skin 1.28 7.7 
Ist em flesh 0 0.19 
em flesh | 0 0 
Fish immersed 7 days in av concentrations of 15.4 ppm CTC and 


17.6 ppm 


TABLE 2 


Uptake of chlortetracycline by whole tuna immersed 7 days 
in 8°, salt solution at 33° F 


CTC as gamma 


Sample 
gram 
Skin 44 
Ist cm flesh 0.10 
2nd cm flesh 0 


Average of 3 experiments with 22.5 ppm of OTC in the immersion 


solutions, 


TABLE 3 
Effect of concentration on uptake by whole tuna of 
chlortetracycline from 5°% NaCl brine 


Concentration of antibiotic-gamma/ml] 
Sample 


8.3 100 470 
Skin... 3.2 56.0 340.0 
Ist em flesh O34 3.9 48.0 
2nd em flesh 0 0 0.05 


Immersion time was 7 days 


The effeet of sodium ehloride in the immersion solution on 
the penetration of CTC is seen from the data of Table 4. The 
uptake was similar under both conditions, with no apparent 
effeet of the presence of NaCl. 

The possible effeet of breaks in the skin of whole tuna on 
the antibiotic penetration was next studied. Representative 


data from one experiment are given in Table 5. It ean be seen 


TABLE 4 


Effect of NaCl on uptake of chlortetracycline by whole tuna 
after 7 day immersion 


Solutien 


30 ppm in 2 ppm in 


Sample 
I water 8% Nall 


Gamma / gram diamma/ gram 


Skin 5.1 
Ist em flesh : 0.18 0.15 
2nd em flesh O.04 


TABLE 5 
Effect of skin on tetracycline uptake by whole tuna immersed in 
8 salt solution at 33° F for 7 days 


| Tetracycline-gamma per gram 


Distance from surface | OTC 
skin skin skin skin 
Ist 0.5 em...... 10.0 29 12.4 
Next om flesh 0 0 0 0 


The average concentrations of chlor. and oxy- tetracyeline in the 
solutions were 18.4 and 17.6 ppm, respectively 


that the outside layers of the flesh act similarly to the skin 
us a barrier to the significant penetration of the antibiotics 
into the deeper layers of the meat. Outer layers of the exposed 
flesh took up somewhat more of the antibioties than did the 
same layer of flesh with skin. More OTC was taken up by skin 
and outer layers of flesh than CTC and it also penetrated some 
what deeper than did CTC, Both antibioties did not penetrate 
below the outer layers of flesh, and meat 1.5 em below the sur 
face gave negative assays for both antibioties. 

The destruction or inactivation of CTC in the flesh of tuna 
during steaming is shown by the data of Tables 6 and 7. From 


TABLE 6 
Stability of chlortetracycline in tuna during precooking in 
steam at atmospheric pressure 


Gamma / gram after minutes in steam 
Sample 


45 
Skin...... 1.1 0.28 0.04 
| 0 0 0 
2nd em flesh... 0 0 0 


Average initial chlortetracycline concentration was 4.4 gamma pe 
gram in the skin and 0.10 in the Ist em of flesh. 


Table 6 it can be seen that after 45 min exposure to steam 
75% of the antibiotie which was originally present in the skin 
and 100¢¢ of that in the first em of flesh was inactivated. 
After a 90 min exposure to steam 93.60, of the antibiotic 
originally in the skin was destroyed and 99.1% was inactivated 
after a 3 hr steaming. Presence of any antibiotic in the skin 
iv of no importance or significance since the skin and some of 
the outer layers of flesh are «isearded during the cleaning 
operation preparatory to the ce~sing stage. Even after im 
mersion in extremely high coneent.utions of CTC, resulting in 
the penetration of significant amounts of CTC into the skin, 
steaming for 1 hr inactivated 95.4 to 96.60, of the antibiotic 
originally present. No significant amounts of CTC were found 
in the flesh after steaming for 60 min even in the highest con 
centration, No antibiotic residues were found in any canned 
tuna, even after immersion in concentrations of 400-600 ppm. 
The course of the uptake of CTC by sole fillets from various 
concentrations of CTC in 5% NaCl solution at ambient labora 
tory temperature is shown in Table 8. Penetration is fairly 
rapid up to 5 min, after which the rate tends to decrease, 
depending upon the coneentration. Even after 1 hr in a 
10 ppm CTC solution less than 5 ppm of CTC were found in 
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TABLE 7 
Stability of chlortetracycline in tuna during steaming at atmospheric pressure 
Concentration of antibiotic in immersion solns.—ppm 
Hours in steam 8.3 100 170 
Skin T/g. : : : 3.2 0.18 0.08 0 56.0 | 1.88 0.52 0.50 $40.00 15.6 6.0 1.06 
56 25 0 1.4 0.90 100 1.6 1.7 | O51 
Ist em flesh T/g... 6.34 0 0 | 0 1.9 0 ) 0 18 0.06 0.02 0.002 
100 0 0 100 0 ) 0 100 0.12 0.14 0.004 
2nd em flesh T/g 0 0 0 0 0 0 ) 0 0.05 0 0 0 
0 0 ) 0 0 0 0 0 0 


the flesh of fillets. It may also be noted at this time that we 
have not found any false positive assays for CTC or OTC in 


any control untreated fish examined in this laboratory. 
Two experiments were made attempting to simulate possible 
commercial dipping practices of repeatedly using a solution of 


TABLE 8 
Uptake of chlortetracycline by sole fillets from 5% NaCl 
solution at 23° C (73.4° F) 


Conen.of CT CTC in fillets—ppm after minutes 
in solution 
ppm 1/60 2 5 15 30 60 
0.76 0.047 0.145 0.29 O.57 0.46 
4.7 O.052 0.22 O87 O81 1.08 
10.0 0.12 1.22 1.74 2.54 s.44 4.20 


TABLE 9 


Uptake of chlortetracycline by sole fillets during continued use 
of immersing solutions over a 6 hour period 


CTC in fillets 
s 
CTC in soln after treatment 


No. of treatmen 


ppm 
0 16.0 cose 
1 14.0 1.8 
11.0 1.8 
10.4 1.9 
1 9.0 2.0 
Three lb of fillets were immersed 5 min in the same 2 liters of 5% 
NaCl soin of CTC each time 12 Ib of fillets were thus immersed in the 
” liters of CTC solution, equivalent to 22.5 Ib per gallon 


TABLE 10 


Uptake of chlortetracycline by sole fillets during continued use 
of immersing solution over a 6 hour period 


CTC in fillets 


CT solr 
PC in soln after treatment 


No. of treatment 


ppm ppm 
0 14.5 oe 
14.2 1.30 
2 12.0 1.04 
0.75 
1 6.6 0.51 


Four |b of fillets were soaked for 5 min in the same liter of solution 
each time— 16 Ib of fillets were thus immersed in the liter of 5% NaCl 
solution, equivalent to 60 lb per gallon 


TABLE 11 


Uptake of chlortetracycline by fillets of rockfish during continued 
use of immersing solution over a 6 hour period 


| — CTC in fillets 
CTC in solr 
No. of treatment PC in soln after treatment 


ppm ppm 
0 
R.5 0.39 
6.8 0.39 
6.2 0.33 
6... 5.9 0.32 
5. 1.0 0.22 
6. 4.5 0.22 


Four lb of fillets were soaked for 5 min in the same liter of solution 
each time—-24 Ib of fillets were thus immersed in the 1 liter of 5% salt 
CTC solution, equivalent to 90 Ib per gallon. 


TABLE 12 


Comparative uptake of CTC by sole and rockfish fillets after 5 
minutes in a 4 ppm CTC soln in 5“% NaCl 


CTC in flesh——ppm 
Fish sample 


Individual fillets | Average 


Sole 0.52, 0.56, 0.39, 0.56 0.508 
Rockfish, entire fillets 0.32, 0.18, 0.39, 0.14 0.257 
Rockfish, fillets sliced to approx 


thickness of so'e fillets 0.49, 0.56, 0.36, 0.56 0.4904 


CTC for dipping fillets. In Table 9 are shown data for 4 
batehes of fillets of 3 lb each being dipped for 5 min in the 
sume 2 liters of solution at 2 hr intervals over a 6-hr total 
period, This is equivalent to a rate of 22.5 Ib of fillets per gal 
of solution. In Table 10 data from a similar experiment are 
given, in which the treating rate was equivalent to 60 Ib of 
fillets per gal of dipping solution. In both cases it is evident 
that there was some depletion of antibiotie from the solution, 
the amount depending upon the amount of fish used. There was 
also a decreased uptake of CTC by suecessive batches of fillets 
in the case of the larger lot, whereas no effeet was found on 
the uptake with the smaller lot. 

Table 11 shows the uptake of CTC by rockfish fillets during 
repeated use of an immersing solution over a 6-hr period, with 
equal 72 min intervals between the first and second and sue 
ceeding batches of fillets. The CTC coneentration in the dip 
ping solution decreased with repeated use and the uptake of 
CTC by the fillets also tended to decrease in successive batches, 
although the decrease found was not progressive. This may 
reflect the effeet of the conditions on the sampling rather than 
a real stepwise absorption of the antibiotic. 

The effectiveness of (TC for the prolongation of the storage 
time of fish fillets has been reported many times. A summary 
of the literature has been given by Farber (4). To illustrate 
the preservative action of CTC the results of a series of storage 
tests at 42° F (5.5° C) are shown in Figure 1. This is a plot 
of the increase in VRS content of batches 1, 4 and 6 of Table 
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Figure 1. Showing the changes in the content of volatile re- 
ducing substances (VRS) of rockfish fillets containing various 
concentrations of chlortetracycline (CTC) during storage at 42° 
(5.5° C) (cf. Table 11). 
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TABLE 13 
Stability of chlortetracycline in fillets of sole and of rockfish at 5° (41° F) 
CTC gamma/gram— after days 
Fish 
1 2 3 rl 5 6 7 8 9 

Sole 1.78 2.22 151 1.34 1.49 1.70 1.36 
Kockfish 1.55 150 1.42 1.16 1.10 1.39 1.00 


The values are averages of 4 experiments. The immersion solution contained 10 ppm CTC in 5% salt solution 


11 during storage until definite spoilage was evident. The fillets 
were considered unacceptable when a VRS value of about 15 
microequivalents per 5 ml of press juice was reached. It ean 
be seen that there was about a 2 day deerease in storage time 
between the first and last batehes of the rockfish fillets im 
mersed in the dipping solution. This was the result, probably, 
of the decreased coneentration of CTC in the fillets, sinee the 
total aerobie bacterial count did not signifieantly change dur 
ing the 6 hr of the experiment. A more detailed presentation 
of the effeet of the repeated use of a CTC dipping bath on the 
effective storage period of fillets is planned in a subsequent 

On comparing the data of Tables 9 and 10 with those of 
Table 11 the apparently greater uptake of CTC by sole eom 
pared to that of rockfish fillets is evident. Sinee rockfish 
fillets are ordinarily much larger and thicker than sole fillets, 
the smaller surface exposed to the dipping solution by the for 
mer fillets compared to the latter could have influenced the 
amount of CTC taken up. To test this, sole and rockfish fillets, 
aus received, were dipped ina 4 ppm CTC solution. The roekfish 
fillets were also slieed to a thickness approximating that of 
the sole fillets and then dipped. The results obtained are 
shown in Table 12. It ean be seen that there is no signifieant 
difference between the CTC uptake by fillets of sole or roekfish 
of similar thiekness 

The amounts of chlortetracyeline remaining in sole and 
rockfish fillets during 9 and 7 days’ 
are shown in Table 13, It is evident that the antibiotie is 
fairly stable under these conditions; 23.6 and 35.507 of the 
original amount of CTC had disappeared from the sole and 
rockfish fillets after 9 and 7 days, respectively. 

Results of 3 types of heat treatment on the content of CTC 
in sole fillets are shown in Table 14. After a 5 min steaming 
83.666 of the original CTC was lost and 10007 after a 10 min 
steaming. In the free liquid whieh colleeted during the steam 
ing there was found 0.16 and 0.06 gamma per gram, equivalent 
to TLD and 42°) of the original amounts present. Baking at 


storage at 41 


TABLE 14 


Destruction of chlortetracycline during various heat 
treatments of sole fillets 


Conen of CTC in 


Heat treatment 
flesh gamma/gram 


None 1.40 
Steamed 5 min 0.09 
Steamed 10 min 0 
Baked at 350° F 
15 min 0.41 
1) min 0.08 
Fried in hot oil 5 min O.27 


TABLE 15 


Destruction of chlortetracycline during various heat 
treatments of rockfish fillets 


Conen of CTC in 
flesh of fillets 
gamma/gram 


Heat treatment 


None 0.39 
Steamed 5 min 0.06, 0.09 
Steamed 10 min 0.005 
Baked at 350° F 
15 min 0.136, 0.124 
30 min.... a 0.04, 0.04 
Fried in hot oil 5 min | 0 


350° F in a preheated oven inactivated 70.8% and 94.500 of 
the original amount of CTC after 15 and 30 min, respectively. 
A 5 min frying, the least destructive heat treatment, produced 
an 80.8% loss in CTC content. The inactivation of CTC during 
various heat treatments of rockfish fillets is shown in Table 15. 
In this case steaming for 5 and 10 min destroyed 76.8% and 
98.7% ; baking for 15 and 30 min 66.6 and 89.50, and frying 
100% of the original CTC present. However, the CTC content 
in the rockfish fillets after the various heat treatments was 
less than that in the sole fillets. 


DISCUSSION 


From the data it can be seen that both the skin and 
the outer layers of flesh act as quite efficient barriers 
to the penetration of chlor- and oxytetraeycline into 
the deeper layers of flesh. This resistance to the 
penetration o1 the tetracyclines into tissue has also 
been observed in living organisms, where high con- 
centrations in the intestinal tract resulted in’ only 
very small concentrations in the blood and tissues of 
turkeys and pigeons. Furthermore, similar results 
were obtained with live fish in CTC solutions. Stickle 
back were placed in water containing an average of 
56 ppm of CTC over a 120 hr period. At the end of 
this time the concentration of CTC in the intestinal 
tract of fish was 590 gamma per gram, in the bod) 
meat it was only 0.36 gamma per gram. This resist- 
ance to penetration can be looked upon as a_ safe- 
guard against the presence of excessive amounts of 
antiobiotic in fish tissues in cases where higher than 
the recommended concentrations may be used. The 
fact that very litthe CTC and OTC penetrated into 
the deeper layers of flesh of tuna tended to facilitate 
the heat inactivation of the antibiotic during steam- 
ing, leaving practically none for inactivation during 
the heat sterilization stage of the canned product. No 
active antibiotic residues were found in any tuna 
canned from CTC- or OTC-treated fish. The same 
results were previously found for sardines, mackere! 
and salmon canned from antibiotic-treated fish. 

During immersion of fillets of sole in antibiotic 
solutions there occurred a rather rapid uptake of the 
antibiotic within 5 min, and this was followed by a 
slower penetration up to an hour from solutions con- 
taining 10 ppm. CTC was found to be fairly stable 
at 41° F (5° C) in sole and rockfish fillets up to 7 
to 9 days. 

During three heat treatments simulating home pre- 
parative procedures, including steaming, baking and 
frying, there occurred a marked inactivation of the 
CTC originally present in the fillets. The Food and 
Drug Administration on April 16, 1959 stated that 
‘“‘A minute amount will remain in fresh seafood 
treated with the antibiotic and will not always be 
removed in cooking. FDA scientists and physicians 
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the water-soluble mold inhibitor you’ve been asking for! 


effective concentrations, both are safe (they are digested 
like butter fat) and neither affect taste, aroma, or appear- 
ance in most foods. Of course, as with any new ingredient, 


. vegetable juices... 


Fruit juices and cocktails . . 
pastries and cakes... pickles... cider. . 
syrups and flavored sauces—these are just a few of the 
food products you can easily and profitably protect from 
spoilage with SENTRY Potassium Sorbate. Potassium 
Sorbate is 58 per cent soluble in water at room tempera- 
ture! Soluble, too, in alcohol, brine, and sucrose solutions. 
So, no costly mixing equipment is needed to put Potassium 
Sorbate’s mold resistance in your product. 

Potassium Sorbate is the new companion to Sorbic, 
CARBIDE’S food grade sorbic acid. At the recommended 


you should test them in your own products. 

SENTRY Sorbic and Potassium Sorbate are available 
now in commercial quantities. Evaluate them both in 
your products today. Get information and SAMPLES 
from the Technical Representative in the nearest CARBIDE 
office. Or write Department B, Union Carbide Chemicals 
Company, Division of Union Carbide Corporation, 30 
East 42nd Street, New York 17, New York. 


SENTRY is a registered trade mark. 


for longer keeping life... SENTRY SORBIC and POTASSIUM SORBATE 
UNION CARBIDE CHEMICALS COMPANY 
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Cake Mixes * Prepared Icings * Puddings 
Cookie Mixes * Beverage Powders 
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Candies * Syrups * Cremes 
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TETRACYCLINE ANTIBIOTICS 


have determined from all available data and feeding 
tests that this amount of chlortetracyeline can be con- 
sumed without harm, even to the very few exceptional 
persons who may have developed a sensitivity to anti- 
biotics.’’ In the light of these statements, the very 
small amounts of active antibiotic residues, which 
may be sometimes found in heat-treated fillets, par 


ticularly baked or fried, can be regarded as of no 


significance from the public health point of view. 


SUMMARY 

The penetration into whole tuna and into fillets of 
sole and rockfish of chlortetracycline and of oxytetra 
cycline into tuna was studied. No effect of NaCl on 
the penetration into tuna flesh of the antibiotics was 
found. The skin and outer layer of flesh acted as a 
quite efficient barrier to the penetration of the anti 
biotics into the deeper layers of the meat. This de 
creased penetration facilitated the subsequent de 
struction of active antibiotic during the steaming 
operation which is part of the tuna canning pro 
cedure. No active antibiotic residues were found in 
any cans of tuna packed from antibiotic-treated fish. 

The uptake of chlortetracycline by sole fillets was 
quite rapid during the first 5 minutes of immersion, 
after which the rate tended to decrease up to an hour. 
The chlortetracyeline in sole and rockfish fillets was 
quite stable up to 7 to 9 days storage at 41° F (5° C) ; 
the average losses during the storage periods were 
16.8% and 16.5% respectively. The heat treatments 
of steaming, baking and frying, simulative of home 
preparative procedures, were found to markedly in 
activate the active CTC originally present in the fillets 
of sole and rockfish. The actual amounts of antibiotic 
remaining after the various heat treatments were very 
small and could be considered as relatively insignifi 
cant, particularly in view of the statement by the 
Food and Drug Administration on April 16, 1959, 
relative to the safety of any antibiotic residues in 


cooked seafood 
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Pattern of Redness Loss and Regeneration in 
Prepackaged Beef*’ 


Manuscript receiv 


I, could be prepackaged 
after slaughter and hanging and distributed to retail 
stores from a central point, the present practice of 
Maintaining prepackaging facilities and operations in 
individual stores would be eliminated. This would 
also allow each store to be stocked with only those 
cuts for which it had the greatest demand rather than 
having to stock also other less popular cuts just be 
cause they are included in the large primal cuts which 
the store reeeives under the present system of distri- 
bution. This improvement in meat distribution woul: 
also aid the packer to meet the demand in individual 
areas for specific cuts and thus stimulate an over-all 
increase in meat sales. Beeause of these advantages 
and beeause of a concentration of packaging opera 
tions, the consumer, too, would benefit through a 
resultant reduetion in cost of meat. 

At the present time, meat is, for the most part, 
packaged in coated cellophane at atmospheric pres- 
sure. The film allows oxygen from the atmosphere to 
penetrate through to the meat while, at the same time, 
the coating retards the loss of moisture from the meat. 
The fact that oxygen can reach the meat from the 
atmosphere results in the temporary retention of a 
pleasing bright red color or ** bloom”? after packaging. 
Within 48 hours, this bloom is, however, replaced by a 
brown discoloration that is unacceptable to the con 
sumer. The loss of redness which will occur during 
the time needed for transportation from a central 
point makes centralized prepackaging unacceptable 
and, in fact, prevents the packaging of meat at any 
other place than in the individual store. 

llow to overcome this problem of changed color has 
been the subject of much experimentation and dis 
cussion in the meat industry. Various persons have 
packaged meat experimentally in materials with dif 
fering permeabilities to moisture and oxygen and in 
atmospheres of inert gases or various partial pres- 
sures of oxygen. In some experiments, antioxidants 
and enzyme inhibitors have been employed. Although 
it was discovered that carbon monoxide will stabilize 
fresh meat color, avenues of approach to a solu- 
tion of the color stabilization problem not involving 
the use of chemical additives have, in general, been 
unsuccessful, 

In 1949, an investigation sponsored by the Bureau 
of Animal Industry was started by the Departments 
of Animal Husbandry and Food Science of Rutgers 
University to find a technie of prepackaging which 


* Presented at the Nineteenth Annual Meeting of the Lusti 
tute of Food Technologists, Philadelphia, Pa., May 19, 1959. 

"A paper of the Journal Series, N. J. Agricultural Experi- 
ment Station, Rutgers The State University, Department of 
Food Science, New Brunswick, N. J. 
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would permit centralized prepackaging of fresh meat. 
The investigation was carried out along lines dictated 
by a different philosophy from that on which other 
investigators based their work. The project was con- 
centrated on vacuum packaging, and air tight cans, 
sealed under high vacuum, were used as the control 
package. 

It was found that fresh meat packed under vacuum 
lost its red color very quickly and that the higher the 
vacuum and the storage temperature, the higher the 
rate of color change. Surprisingly, however, in the 
light of published knowledge of the chemistry of meat 
pigments, as vacuum-packed meat in cans was held 
its red color returned. The rate of return was found 
to be influenced by several factors. Under the condi- 
tions of the experiments at the time of the discovery 
of the phenomenon of color return, it usually took 2 
weeks or longer for an acceptable red color to return. 
The task of finding out how to accelerate the re 
turn of red color in cans was taken up and then to 
find a transparent film in which the action could be 
duplicated. 

In the earliest work, cans were used in which only 
20°, or less of the volume of the cans was occupied by 
the sample. It was found that, since a perfect vacuum 
in the can could not be obtained, reducing the size of 
the can in comparison to the volume of the sample 
brought about an accelerated return of red color. The 
can was reduced to a size in which the sample occu- 
pied about 40° of the can volume, Later, a 211 x 011 
can, in which the sample occupied at least 90% of the 
can volume, was employed and is being used in in- 
vestigations at the present time. The findings of the 
early investigation were published serially in’ Foop 
TecuNoLocy under the title ** Factors Affecting Qual- 
ity of Prepackaged Meat.’ 

The recent investigation was sponsored by the 
Union Carbide Plastics Company (formerly the Bake- 
lite Company) during a period of 3 years. This is the 
second published report on that work. 


RESULTS OF STUDY OF MEAT DISCOLORATION ' 


Typieal data are shown in Figures 1-7. These curves show 
redness of beef cuts after 36° F storage, measured by reflect 
ance using a Gardner Color and Color Difference meter. An ay 
reading above 12 is held to be acceptable red color, a value of 
10-12 is questionable, and a value below 10 is not acceptable. 


© Installments appeared in the following issues: Vol. XI, No. 
5 (May, 1957), No. 7 (July, 1957), No. 10 (Oct., 1957), No. 11 
(Nov., 1957), No. 12 (Dee., 1957), Vol. XII, No. 1 (Jan., 
1958), No. 2 (Feb., 1958), No. 3 (Mar., 1958), No. 5 (May, 
1958), No. 6 (June, 1958), No. 12 (Dee., 1958), and Vol. XIII, 
No. 3 (Mareh, 1959). 

“Earlier findings in this investigation were published in 
J. Agr. Food Chem. (1). 
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Curves A, B, C, and D of Figure 1 are related to each other 
in that the same loin of choice beef was used as a souree of 
meat for samples packaged in film pouches designated CITI 
(polyethylene-cellophane-polethylene) and in 211 x O11 eans 
both under vaeuum and in air. The meat bloomed to what may 
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DAYS IN STORAGE 

Figure 1. Mean redness value of beef samples packed in film 
pouches and in 211 x 011 cans both under vacuum and in air, 
Run M. A, polyethylene-cellophane-polyethylene in air; B,, poly- 
ethylene-cellophane-polyethylene under vacuum; C, 211 x 011 cans 
in air; D, 211 x 011 cans under vacuum. The light line indicates 
bottom surface of samples; the heavy line, top surface of samples. 


be considered an average or medium redness (ar value) before 
packaging. This initial a; value is shown at 0 days in storage 

The value of redness reached during the first day of storage 
was almost identical for cans and film packages whether packed 
under air or vaeuum After the low point in redness was 


reached, there occurred a return in redness on succeeding days 
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in storage. The redness was stable except for samples packaged 
in eans in air, whieh, while they showed a return in redness on 
the second and fourth days of storage, showed lower redness of 
top surfaces on the third and eighth days of storage than the 
vacuum packaged samples.° Samples in film packages showed 
4 poorer return in redness when packaged in an atmosphere of 
air than when packaged under vacuum. 

The data indicate that, in either cans or pouches, it is better 
to package beef cuts under vacuum than in air. 

Beef from a different animal, in Run O, also showed the 
results of packaging meat from the same loin in cans under 
both vacuum and air. The meat before packaging in this case 
also reached a medium redness. The first day’s redness of 
samples for both air and vacuum packaging was almost the 
same. A loss had oecurred. After this loss, there were sharp 
increases in redness on both the second and third days of 
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Figure 2. Mean redness value of beef samples vacuum pack- 
aged in 211 x 011 cans and in Mylar-Saran-polyethylene pouches, 
either coated on the inside with a glucose oxidase system or un- 
treated, Run R. A, 211 x 011 cans; B, untreated Mylar-Saran- 
polyethylene; C, Mylar-Saran-polyethylene coated with glucose 
oxidase system. The light line indicates top surface of samples; 
the heavy line, bottom surface of samples. 


storage and decreases on the fourth day. However, for air 


packaged samples, the decrease on the fourth day was much 
greater than in vacuum sealed cans, These results are not 
shown herein. 

Comparing Curve C with Curve D, Figure 1, we have a strong 
indieation that packaging beef cuts in 211 x 011 cans in air re 
sults in greater decrease in redness after 3 days’ storage than 
results when beef cuts are packaged in cans under vacuum, A 
similar comparison involving meat from another souree indi 
eated a similar relationship between the vacuum- and air-packed 
samples but the color of both after 4 days was not as good in 
that meat as it was in the meat of Run M (Figure 1). 


For cans, as well as for foil or film pouches, the top surface 
is the surface which remains face up in the display ease, while 


the bottom surface is that on which the sample rests, 
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The eurves of Figure 2 also are related to each other by 
Like the meat of Runs M and O, this 
showed medium redness before packaging. 


identity of meat soures 
meat (Run R 

Samples vacuum packaged in 211 x O11 eans had an exeellent 
pattern of redness return and subsequent redness stability. 
Samples vacuum packaged in untreated Mylar-Saran-polyethyl 
ene showed redness loss during the first day of storage, slight 
return on the second, and a sharp return for bottom surfaces 
and a slight return for top surfaces on the third day. There 
was a loss in redness on the fourth day of storage with later 
gains which were revealed in examinations at the seventh and 
fourteenth days of storage Samples vacuum packaged = in 
Mylar Saran-polyethylene which had been eoated with a glucose 

2 


oxidase enzyme system according to patent 2,765,233 (2) 


showed loss of redness at | and 2 days’ storage and a sharp 
return in redness of bottom surfaees with moderate return in 
top surfaee redness during the third day (Curve ©). Subse 
quently, top surface redness remained relatively stable while 
bottom surface redness dropped sharply during the fourth day 
md inerensed moderately during the remainder of the storage 
period 

The enzyme was expected to decrease the amount of oxygen 
available in the package during storage and thus improve the 
red color pattern obtained. The enzyme treatment did not 
appear to have been either helpful or deleterious to color. 

The eurves of Figure 3 are related to each other beeause of 
meat souree identity (Run Q The meat in this ease had low 
initial redness, All samples represented by these curves were 
vacuum sealed. This series provides a direct comparison be 
tween cans and 4 films. A eomparison between pouches of two 
different sizes also was obtained (not shown in the graph). 

Samples sealed in 5 x 6 in pouches of Mylar-Saran-polyethy! 
ene (Curve A) gave a pattern of redness similar to that given 
when this same film pouch was employed in Run R (Curve B, 


Figure , With a large inerease in redness oecurring during the 


third day of storage. Likewise samples packaged in 10 x 8 in 
pouches of the same material gave a pattern which is similar 
to that of samples in the smaller pouches except for redness in 
the former being lower on the second day of storage than on 
the first 

When samples were vacuum packaged in the usual 5 x 6 in 
pouches of polyethylene coated with polyvinyl aleohol (Curve 
B), they showed a strong return of red color of top surfaces 
as well as a moderate return of red color of bottom surfaces by 
the third day of storag However, in Run @ there was a large 
loss in redness by top surfaces during the fourth day of stor 
ize. The redness at this point, nevertheless, was still near that 
of the samples at the time of packaging (0 days storage). 

Samples packaged in 10 x 8 pouches of polyethylene coated 
with polyvinyl aleohol gave an excellent pattern of redness 
regeneration after discoloration oceurred during the first day 
of storage. The redness of the top surfaces of meat in the 
1) x 8 in pouches at 4 days’ storage was greater than that at 
the beginning of the storage period. As with Mvylar-Saran 
polyethylene, however, the over-all pattern closely resembled 
that of the smaller pouch of the same material. This packaging 
film has been the most promising of those studied extensively 
fn this investigation 

The ‘‘eanned’’ samples (Curve C) showed quite a different 
pattern from the pattern of redness shown by other samples in 
eans (Curve D, Figure 1, and Curve A, Figure 2 The latter 
2 samples in cans showed a large loss of redness by the first day 
of storage with at least a partial return in red color oeeurring 
by the seeond day of storage. Subsequently, this regeneration 
of redness was continued. The samples of Run Q, on the other 
hand, showed no loss of redness during the first day of storage, 
slight loss during the seeond day, and an inerease in redness 
during the third day to a value above that of the initial redness. 
During the fourth day of storage there was again a drop in 
redness but thereafter there was not much change. 

As indicated previously, the souree of meat utilized in each 
of the 3 sets of cans mentioned in the previous paragraph was 
different. It seems reasonable to assume that a differenee in 
the inherent characteristics of the meat used in Run Q (Curve 
(, Figure 3) from those of meat used in Runs M, and R (Curve 


D, Figure 1, and Curve A, Figure 2) aeeounts for the difference 
in pattern of color change. This difference seems to be associ 
ated with the low initial redness of the samples in Run Q, com 
pared to that of the samples in the other runs. The bloom 
reached initially by the samples of Run Q was far less than is 
normally expected in freshly cut beef. 

Samples packaged in 5 x 6 in pouches of polyethylene 
cellophane-polyethylene (Curve D, Figure 3) likewise showed a 
large inerease in redness during the third day of storage as 
well as a deerease in redness during the first and second days. 
Between the third and eighth days of storage these samples 
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DAYS IN STORAGE 


Figure 3. Mean redness value of beef samples vacuum pack- 
aged in 5 x 6 in pouches of four films and in 211 x 011 cans, Run 
Q. A, Mylar-Saran-polyethylene; B, polyethylene coated with 
polyvinyl alcohol; C, can; D, polyethylene-cellophane-polyethyl- 
ene; E, Mylar-polyethyene. The lighter ine represents top sur- 
face of samples; the heavier line, bottom surface. 


showed a large decrease in bottom surface redness. In samples 
of meat from the same animal, vacuum packaged in 10 x 8 in 
pouches of polyethylene-cellophane-polyethylene, a maximum 
redness was reached by the fourth day of storage. For these 
samples there was a slight inerease in top surface redness dur 
ing the first day of storage and a decrease during the seeond 
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day. The over-all pattern, however, as with the two laminates 
diseussed above, closely resembled that of the 5 x 6 in pouch. 

Samples vacuum packaged in 5 x 6 in Mylar-polyethylene 
pouches (Curve E, Figure 3) showed a large increase in redness 
during the third day of storage and a loss during the fourth 
day. This was similar to the pattern of the can in Curve C, 
and the Mylar-Saran-polyethylene pouch (Curve A), 

The same piece of meat was used for all of the samples in 
Run N represented by Curves A, B, and C in Figure 4. This 
meat, before packaging, bloomed to a high intensity red color. 
All samples represented were vacuum packaged. 

Samples packaged in Film C11 (polyethylene coated with 
polyvinyl! aleohol) gave an excellent pattern of redness return 
at four days storage after a serious loss in bottom surface 
redness at 3 days’ storage. Here, as in other instances, it may 
be said that this packaging film showed promise in the labora 
tory as a fresh meat prepackaging material. 
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Figure 4. Mean redness value of beef samples vacuum pack 
aged in two different films and in 211 x 011 cans, Run N. A, 
polyethylene coated with polyviny! alcohol pouches; B, 211 x 011 
cans; C, aluminum foil polyethylene pouches, The light line indi- 
cates top surface of samples; the heavy line, bottom surface. 


The data presented in Curve B, Figure 3 and in Curve A, 
Figure 4 are typical of those obtained generally when beef 
samples were vacuum packaged in polyethylene coated with 
polyvinyl! aleohol film. In all cases, after a storage period not 
exceeding 4 days, a good return in red color was achieved. In 
one of the instanees shown, the maximum discoloration of the 
top surfaces occurred by the time the samples were in storage 
for one day, and a return in red eolor commenced during the 
second day of storage. In the other instance, the maximum 
diseoloration oeeurred by the end of the seeond day. The 


intensity of redness of samples in both eases decreased at a 
low rate more or less progressively as storage continued after 
maximum redness return. Redness of the samples of Run N 
at 13 days’ storage was slightly better than that of the samples 
of Run Q but redness of all samples was above the non 
acceptable range at this point. 


DISCUSSION 

The reason for the moderate variations in redness 
pattern which occurred in meat vacuum packaged in 
the same packaging material in the same type of ex- 
periment is unknown. Variation in vacuum in indi- 
vidual film pouches and difference in size of film pouch 
may be responsible for some effects. It also seems rea- 
sonable to assume that these differences in pattern of 
color change could come from differences in inherent 
characteristics of meat. 

Samples packaged in cans showed a serious loss of 
top and bottom redness at 3 days’ storage but re 
turned to high redness for bottom surfaces at four to 
7 days’ storage. In Run N (Curve B, Figure 4) top 
redness showed a slight return at 4 days’ storage but 
another decrease between 4 and 7 days’ storage. Cans, 
as we have shown previously (Curve D, Figure 1, 
Curve A, Figure 2), usually show a better redness 
pattern than this. It is notable in this case, however, 
that the redness of the samples in these cans never fell 
below an ay, value of 13, which is considerably better 
than a minimum acceptable rating for red color of 
beef. 

Another example of difference in color history dur 
ing storage which may be caused by differences in 
characteristics of beef from different animals is seen 
in Curve C, Figure 3, and Curve B, Figure 4. The 
samples were vacuum packaged in cans. The best 
over-all redness for the whole storage period was shown 
by samples (Curve B, Figure 4) which had a high 
redness before packaging (0 days in storage). The 
samples in the two cases were also quite different in 
respect to the times during storage at which maxima 
and minima of redness occurred. For the samples 
whose initial redness was low, a maximum of redness 
was shown at 3 days and minima at 2 and 4 days. The 
samples whose initial redness was high, showed 
maxima at 2 and 4 days and minima at 1 and 3 days’ 
storage. Subsequent to the fourth day, redness in 
both sets of samples remained relatively stable. 

Samples packaged in pouches of aluminum foil 
polyethylene under vacuum (Curve C, Figure 4) 
showed good redness throughout the storage period 
and a fair pattern of redness return at 2 and 4 days’ 
storage. It should be noted that with the exception 
of the color before packaging (0 days’ storage) top 
surfaces of samples were inferior in redness to bottom 
surfaces throughout the storage period of 16 days. 

A good example of the relationship between initial 
red color intensity and the subsequent pattern of 
redness change is shown if Curve D, Figure 1 and 


Curve C, Figure 3 are compared. These curves repre- 


sent samples vacuum-sealed in cans. When initial 
19, after a loss of 
red color, a maximum return ay, value of 16.8 at 8 


top redness of samples was ay, 


22 | | | 
| | 
\ 
18 ry | 
A 
| 
12 V 
“ 
> 
16 
> j | 
V \f + 
: 
24 | ] ] 
| | | | | | 4 
co 
Cc 
16 ] 4 - + 
\ . | | | | 
1a} 
12 


2965 FOOD TECHNOLOGY, MAY, 1960 


days’ storage was reached. When the initial value 
for top surfaces was 11.9, there was redness loss at 
” days’ storage, and, subsequently, the highest ay, 
value for redness reached was 12.9 at 3 days’ storage. 
Similar results in respect to the relationship between 
initial and regenerated red color were obtained with 
samples vacuum packaged in pouches of polyethylene 
coated with polyvinyl aleohol (Curve A, Figure 4, 
and Curve B, Figure 3). Samples in this film with an 
initial ay, of 11.8 (curves not shown) showed a cor- 
respondingly low a; return value for redness of 13.5 
at four days storage for top surfaces. Other samples 
(Curve A, Figure 4) showed a high initial top red- 
ness value of 21.7 and a return value to 15.0 (high 
intensity for return redness) at the 4-day storage 
period. One series of samples (Curve B, Figure 3) 
had a low initial a; value of 11.2 but a high 3-day 
storage value of 17.1 for top surface. However, the 
validity of this value as a measure of the redness of 
the meat at that stage is somewhat in question, since 
no readings above 12.5 were reeorded for the re- 
mainder of the storage period. 

It was hoped that an enzyme coating on the inside 
of pouches used to vacuum-package beef samples 
would decrease the amount of oxygen available in the 
package during storage and thus improve the red 
color pattern obtained, but the redness of samples so 
treated was not affected by the treatment (Figure 2). 

The color which returns to vacuum-packaged beef 
is not a bloom red color, but rather a purple-red, 
although the purple is less prominent than in fresh 
beef immediately after cutting. The writers feel that 
this is an acceptable color for fresh beef. They also 
feel that the film materials tested and represented in 
Curve B, Figure 1, and Curves A and C, Figure 4, 
give a sufficiently rapid and large return in redness 
to make centralized prepackaging, provided mechani- 
eal packaging problems can be solved, distinet 
possibility. 


CONCLUSIONS ON RED COLOR OF VACUUM 
PACKAGED BEEF 


From the data, the following general conelusions 
may be drawn: 

1. With rare exeeptions (Curves B, and C, Figure 
3), beef cuts, vacuum-packaged in both cans and film 
packages, discolor on both top and bottom surfaces 
during the first day of storage. 

2. Beef cuts vacuum packaged in materials of low 
permeability to air undergo a return in redness by the 
2nd, 3rd, or 4th day of storage. 

Samples in cans usually returned in redness by 
the second day of storage, although one set of sam- 
ples in cans (Curve C, Figure 3) did not return until 
the third day of storage. 

In some experiments, samples in the following 
film pouches showed regeneration of redness at 2 
days’ storage: polyethylene-cellophane-polyethylene, 
Mylar-Saran-polyethylene, polyethylene coated with 
polyvinyl aleohol, and aluminum foil-polyethylene. 
The last named film pouch might be regarded as a 
flexible can, 


In other series, samples in polyethylene-cellophane- 
polyethylene, Mylar-Saran-polyethylene, polyethylene 
coated with polyvinyl alcohol, and Mylar-polyethylene 
showed an inerease in redness by the third day of 
storage. 

One series of samples in polyethylene coated with 
polyvinyl alcohol did not show substantial regenera- 
tion of redness until the fourth day of storage (Curve 
A, Figure 4). 

3. After regeneration of redness occurs, red color 
of beef is relatively stable. 

Although some sharp decreases or increases of red- 
ness may be noted at certain stages of storage, the 
trend after the fourth day during a storage period of 
fourteen days or more is toward either gradual in- 
crease or gradual decrease of redness. 

seef cuts which return in redness in 2 days after 
packaging appear to have greater stability of subse 
quent redness and less variation in redness during 
storage than beef cuts which return in redness in three 
days. As mentioned previously, most of the instances 
of return in 2 days have oceurred with cans, although, 
under certain conditions, samples in several film ma- 
terials also have given this pattern of redness return 

4. The three most suecessful materials among thos« 
used consistently in this investigation for vacuum 
prepackaging of fresh beef are small cans, aluminum- 
foil poiyethylene, and polyethylene coated with poly- 
vinyl alcohol. 

An excellent pattern of redness can be achieved 
with these three packaging media. However, when 
identical meat was used for samples packaged in these 
three package types (See Figure 4), the samples in 
polyethylene coated with polyvinyl aleohol were the 
least stable in red color. 

The maximum regenerated redness value 
achieved by beef cuts shows a strong correlation with 
the redness of the meat before packaging. 

The redness of the meat has been thought to be con- 
trolled by the amount of red pigment present in the 
animal. This varies among animals. The authors be- 
lieve, however, that the amount of *‘bloom’’ achieved 
by samples before packaging is affected by unknown 
factors which may be influential even though the 
amount of pigment present is high. 


SUMMARY 


The pattern of color change in storage of fresh beef 
samples from a given source is essentially the same for 
any given set of packaging conditions. Sometimes, 
the pattern is practically identical in beef cuts coming 
from different animals. There is considerable evi- 
dence, however, that the inherent characteristies 
which differ in meat from different animals may be 
responsible for substantial differences in eolor history 
during storage. 

In containers that hold vacuum, the red color which 
appears in meat a few days after packaging is a dura- 
ble color. The color of meat in vacuum tight eon- 
tainers is relatively stable for a period longer than 
the shelf life of the product. If mechanical problems 
in film packaging ean be solved, it is apparent that 
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Use Keltone In Pre-packaged Dry- 


Mix Chiffon meringues an 
other fillings look fresh and stay cold if desired, 
fresh far longer. Keltone produces hour, or less, s 


a smoother, creamier texture 
Makes preparation easier 


Use Kelco-Gel HV In Salad And 
Dessert Gels — Made in 3 minutes 


and gelling in half- 
alad and de 
made with Kelco-Gel HV are clear, 
sparkling and tender — 


Use Keleo Algin Colloids In Pres- 
surized Foods Effectively sta- 
bilized with Kelco Algin colloids, 
aerosol-dispensed whipped top- 
pings, syrups, flavors and sauces 
have far longer shelf life. 


sert gels 


won't melt 


at room temperatures. Mold re- 
lease is fast and clean 


No More Effective Way to Make Foods 
Stay Fresh Longer 


Unique Keleo Algin Colloids Help You Create New Food Products 


For example, less than 1 teaspoon of Kelco algin 
per pound of food product produces high volume 
whip, easier mixing, more tender texture, and 
retarded weeping (syneresis). 


Whatever your product, packaged dry mix or 
beverage, emulsion or suspension, sauce or 
syrup, there’s a Kelco algin colloid to provide 


important benefits. At your service, too, are our 
highly qualified food technicians, ready to give 
individual attention to your needs or problems. 
YOURS ON REQUEST: Free samples of Kelco 
algins, and Technical Data describing properties, 
advantages, and uses in your application. Write 
=" obligation to your nearest Kelco regional 
office. 


Keltone’ Keleo-Gel HV" Kelco-Gel products of Keleo Company 


75 Terminal Avenue, Clark, New Jersey * 20 N. Wacker Drive, Chicago 6, Illinois * 530 W. Sixth Street, Los Angeles 14, Calif. 
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REDNESS LOSS AND REGENERATION IN PREPACKAGED BEEF 


meat can be vacuum packaged centrally and the meat LITERATURE CITED 
industry will have entered a new era in distribution 1. 


Dean, R. W., AND Batt, C. Meat color retention 
practice. 


effects of package type, irradiation, and treatment with 
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Effect of Variety, Curing and Processing on 
Carbohydrate Content of Precooked 
Frozen Sweet Potatoes’ 


(Manuscript received October 29, 1959 


Tue SWEET Ipomoea ba- 
tatas, contains several chemical constituents, particu- 
larly carbohydrates, in sizable quantities that con- 
tribute greatly to its value as a food crop. The largest 
portion of the carbohydrate content of fresh sweet 
potatoes is starch ; however, sucrose is found in sizable 
quantities along with some reducing sugar (7, 8, 10). 

When the sweet potato is subjected to heat treat- 
ments, a chemical change occurs resulting in a marked 
shift in certain carbohydrate components (6, 7, 10). 
This change is represented primarily by a decrease in 
starch and an increase in maltose. Large amounts of 
beta amylase are found and it is reported that this 
enzyme is responsible for at least 60% of the starch 
breakdown that takes place during processing (1, 9). 

The degree of chemical change that occurs in the 
carbohydrate content of sweet potatoes depends to a 
large extent upon the kind and severity of the process- 
ing treatments to which the product is subjected. 
However, on a percentage basis, the chemical changes 
which occur naturally within the sweet potato during 
storage and processing treatments may not contribute 
to the final carbohydrate content nearly as much as 
the syrup in which the product may be cooked or 
preserved. 

The processing techniques generally used in the 
preservation of sweet potatoes are canning and de- 
hydration. Recently, however, preservation by freez- 
ing has become more common (4, 5). This paper re- 
ports the results obtained in a study designed to 
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determine the effects of variety, syrup concentrations 
and curing treatments on the carbohydrate content 
of sliced precooked frozen sweet potatoes. 


MATERIALS AND METHODS 


The treatment design was a 5 x 4 x 2 factorial arrangement 
with 3 replications and consisted of 5 varieties, 4 syrup con- 
centrations, cured and uneured potatoes (117). The varieties 
were Porto Rico, Goldrush, Georgia Red, Redgold and NC 171. 
One-half of the potatoes from each variety were cured for 7 
days at 85° F and then stored at 55° F until processed. The 
other half (uneured) was placed in 55° F storage immediately 
after harvesting and held at this temperature until processed. 
None of the samples remained in 55° F storage longer than one 
week, The syrup in which the samples were cooked contained 
0, 30, 45 and 60% sucrose, by weight. 

The roots were peeled in boiling 10% lye for 7 min, rinsed, 
trimmed and eut into slices one-half inch thick. The slices 
were submerged in boiling syrup and cooked for 10 min after 
which they were allowed to drain for 5 min before packaging. 
The cooking time was the same for all syrup concentrations. 
The solution was boiled gently during the cooking process. 
Evaporation from the boiling syrup was compensated for by 
allowing enough water to trickle into the solution from a spigot 
mounted over the kettle to keep a constant syrup level. The 
cooked slices were packed in aluminum trays and frozen in an 
air blast at 0° F. 

At the end of a 6 months’ storage period the samples were 
thawed in a steam tunnel and mixed well with a Mixmaster. 
Total solids were obtained by drying 100 g of the mixed sam 
ple in a drying oven for 24 hr at 70°C. A 20 g aliquot of each 
mixed sample was taken and the sugar was extracted with 80% 
ethyl aleohol, The insoluble residue from the 20 g aliquot was 
dried for 24 hr at 70° F to determine the per cent alcohol in- 
soluble solids (AIS). Sugars including sucrose and maltose 
were analyzed by the Schaffer-Somogyi method (3, 12). Su 
erose was hydrolyzed with invertase. Maltose was hydrolyzed 
by adding 2.5 ml concentrated HCl to 25 ml volume of sugar 
solution followed by heating the solution for 30 min at the 
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temperature of boiling water. Stareh was determined by the 
Schaffer- Somogyi method after the aleohol insoluble solids were 
hydrolyzed with Taka-diastase and subsequent acid hydrolysis. 

Weight losses that oceurred during the cooking process were 
the from which carbohydrate 


Instead, the weight losses reported in this 


not determined for samples 


unalyses were made, 


study represent a later experiment in which the samples were 
prepared and cooked in the same manner as those for which 


carbohydrate analyses were made. 


RESULTS AND DISCUSSION 


Total solids. Relatively little total 
solids was found between samples from cured and 
uncured sweet potatoes after they were cooked in 
different syrup concentrations (Table 1). 

As the sucrose concentration was increased in the 
cooking media there was a rapid inerease in total 
until the concentrations which the 
potatoes were cooked reached 45% sucrose (Figure 
1). The rate of in solids was not as great 
when the product was cooked in syrup containing 
more than 45% 

Wide variations in total solids were found among 
varieties (Table 3). The increase in total 
solids as a result of higher syrup concentrations was 


differenee in 


solids rup 


inerease 
rate of 


very similar for all varieties. 
Alcohol insoluble solids. On a 
little change was found in the aleohol insoluble solids 
(AIS) that could be attributed to syrup concentra- 
tion (Figure 1), Alcohol insoluble solids were much 
higher in uncooked than cooked sweet potatoes. This 
difference was due for the most part to the breakdown 
of starch during the cooking treatments and a result- 


percentage basis, 


ing Increase in maltose, 

Cooked samples from uneured = stock possessed a 
significantly higher per cent alcohol insoluble solids 
cured roots. This difference, how- 


than those from 


ever, was relatively small (Table 1). 
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Figure 1. Average carbohydrate content in 5 varieties of pre- 
cooked, frozen sweet potatoes as affected by processing in dif 
ferent syrup concentrations. 

Processed sweet potatoes of some varieties con- 
tained more alcohol insoluble solids than others (Table 
3). All varieties responded very similarly, however, 


with respect to the alcohol insoluble solids content 


TABLE 1 
Effect of syrup concentration on per cent total solids, alcohol insoluble solids and starch of cured and uncured sliced, pre-cooked, 
frozen sweet potatoes (average of 5 varieties) 


“% Total solids 


nsoluble solids 
lid % Starch 


Treatment Mean % Alcohol Mean Mean 
Uneured Cured Uncured Cured Uncured Cured 
Kaw uncooked 24.1 24.6 24.3 18.6 17.0 17.8 14.0 12.7 13.3 
Cooked in water 23.8 23.0 23.4 13.1 11.6 12.4 a0 6.3 7.0 
Cooked in 500% sucrose syrup 31.4 no.1 10.8 13.2 11.5 12.4 6.9 6.3 6.6 
Cooked in 45% sucrose syrup 4.4 13.3 33.9 13.2 11.9 12.5 6.8 6.3 6.6 
Cooked in 600 sucrose syrup 37.0 35.2 6.1 13.3 11.9 12.6 7.7 6.7 79 
LSD) at .05 lewel for 
Syrup cone curing treatment o4 O38 
Syrup cone mean 
TABLE 2 
Effect of syrup concentration on sugar content of cured and uncured sliced, precooked frozen 
sweet potatoes (average of 5 varieties) 
Treatment — Mean Mean Mean Mean 
Uncured Cured Uncured Cured Uncured Cured Uncured Cured 
Kaw uncooked 3.4 5.4 i4 0.0 00 0.0 2.5 3.9 3.2 O71 1.28 0.99 
Cooked in water a7 0.7 9.2 5.8 4.7 5.2 2.2 3.6 2.9 0.77 1.53 1.15 
Cooked in JOO sucrose syrup 16.1 16.5 16.3 6.7 5.7 6.2 9.4 10.1 9.8 0.44 1.26 O.85 
Cooked in 45° sucrose syrup 18.5 19.7 19.1 70 6.4 6.7 11.7 12.8 12.3 0.40 1.18 0.79 
Cooked in 605 sucrose syrup 21.2 20.9 11 7.7 6.4 75 13.7 13.7 13.7 0.65 1.47 1.06 
LSD at .05 level for 
Syrup cone x curing treatment 0.4 0.3 0.4 0.16 
Syrup cone mean 0.3 0.2 0.3 0.11 
ae 
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PRECOOKED FROZEN SWEET POTATOES 999 
TABLE 3 
Influence of syrup concentration on total solids, alcohol insoluble solids, and starch of five varieties of precooked, 
frozen sweet potatoes—expressed as per cent 
Total solids Alcohol insoluble solids Starch 
Variety Syrup concentration Mean Syrup concentration Mean Syrup concentration Mean 
O% 30% 45% 60% 0% 30% 45% 60% O% 10% 45% 60% 
Porto Rico 25.4 33.8 38.4 40.5 34.5 13.6 13.6 13.8 14.0 13.7 8.5 6.9 6.4 8.6 7.6 
Goldrush 20.9 26.9 29.7 34.0 2n 6 10.2 10.4 10.2 10.2 10.3 6.0 5.3 4.5 5.3 5.3 
Georgia Red 24.2 30.8 34.6 36.2 31.4 12.6 12.8 2.6 13.1 12.7 6.8 5.9 6.5 7.5 6.7 
Red Gold 22.6 29.4 33.3 33.9 29.8 12.0 12.2 11.9 11.7 12.0 6.5 ».7 6.8 6.6 6.4 
NO 171 23.8 29.9 33.5 35.8 30.8 13.5 13 14.0 13.9 13.8 7.2 6. 8.5 8.1 7.6 
LSD at 
05 level 
Variety mean 0.3 0.2 0.2 
Var x syrup 0.6 0.5 0.5 
TABLE 4 
Effect of variety and syrup concentration on the sugar content of pre-cooked, frozen sweet potatoes, expressed as per cent 
Total sugar Maltose Sucrose Reducing sugar 
Variety Syrup concentration Mean Syrup concentratior Mean Syrup concentration Mean Syrup concentration Mean 
0% 30% 45% 60% 0% 30% 45% 60% 0% 30% 45% 60% 0% 80% 45% 60% 
Porto Rico 10.3 17.6 22.2 24.0 18.5 6.6 7.9 8.5 9.1 8.2 31 9.9 14 15.6 10.7 0.73 0.381 0.26 0.40 0.43 
Goldrush 8.7 17.1 17.8 21.1 16.1 4.3 5.8 66 6.1 5.3 26 8.0 11.0 14.1 8.9 1.94 1.44 1.36 1.64 1.60 
Georgia Red 10.0 16.3 19.0 20.8 16.5 6.4 6.9 7.3 B.0 7.0 $1 9.4 lif 13.0 9.3 0.70 0.69 0.76 0.92 0.77 
Red Gold 8.7 15.6 19.6 20.1 16.0 6.0 638 Tl 7.0 6.3 2.6 8.8 12.1 12.5 0 1.24 O88 O93 1.26 1.08 
NC 171 8.5 14.9 17.3 19.2 14.9 40 46 5.0 5.2 4.7 $3 69.7 12.3 13.5 1.7 113 0.99 0.64 1.09 0.96 
LSD at 
05 level: 
Variety mean 0.3 0.3 0.3 0.13 
Var x syrup 0.6 0.5 0.6 0.27 


That is, the varieties that contained the 


highest amount of alcohol insoluble solids in the raw 


when cooked. 


state remained in that relative position when they 
were cooked in the different syrup concentrations. 
Starch. Starch made up about 72% of the alcohol 
insoluble solids and slightly over 50% of the total 
raw (Table 1). In cooked 
samples the starch represented a much smaller per- 


solids in sweet potatoes 
centage of the total solids. On a pereentage basis, a 
considerable decline in starch occurred as a result of 
This starch during the 
process is accompanied by a buildup of maltose in 
This is in line with the 
Little change 
occurred in the starch content during cooking that 
could be attributed directly to syrup concentration. 


cooking. loss of cooking 
almost the same magnitude. 


findings of other investigators (2, 10). 


Curing treatments did not seem to greatly affect the 
stareh content of precooked, frozen sweet potatoes. 
Starch was slightly higher in raw uncured roots than 
(Table 1). 

Sugar. The per cent total sugar advanced rapidly 
as the sucrose in the cooking media was increased 
(Table 2). As may be noted in Figure 1, total sugar 
and sucrose increased almost parallel as the syrup 


in the cured ones 


concentration increased. The increase in total sugar 
was accounted for largely by the amount of sucrose 
present. There was a slight increase in maltose on a 
percentage basis as the syrup concentration advanced. 
This was accompanied by a decrease in the reducing 
sugar. 

A relatively wide variation in the different sugar 
components existed among some varieties (Table 4). 
Sugar was highest in the Porto Rieo and Georgia Red 
varieties. The amount of sugar in each of these two 
varieties was similar when the roots were cooked in 


low syrup concentrations. However, as the sucrose in 
the cooking media was increased, sugar in the Porto 
Rico variety advanced more rapidly. 
Relatively little the 
components was found between cured and uncured 


difference in various sugar 
sweet potatoes except in reducing sugar (Table 2). In 
was than twice as much 
reducing sugar in cooked and uncooked samples from 
However, 
it con- 


most instances there more 
cured roots as was found in uncured ones. 
in either case, the amount was so small that 
tributed little to the total sugar content. 
Maltose was not found in uncooked sweet potatoes. 
with the findings of other in- 
Maltose was present, however, 


This is in agreement 
10) 
in all cooked samples. 

Weight loss during cooking process. A graphic 
summary of the loss in weight that occurred in sliced 


vestigators (2, 7, 


sweet potatoes during the cooking process is shown in 
Figure 2. 

The loss in weight progressed in a linear fashion, 
with increased syrup concentration, as indicated by 
correlation coefficients of 0.95 for Goldrush and 0.91 
for NC 171 The linear correlation coeffi- 
cient for samples produced from the Porto Rico va- 
riety was only 0.64. 


varieties. 


This relatively low correlation 
coefficient is probably due to the fact that the range 
of per cent weight loss was much smaller in the Porto 
Rico than that which occurred in the other varieties. 

Weight that occurred during the cooking 
process were most likely due to a removal of liquid 
from the sample, thus resulting in a concentration of 
the solids. This factor may account for the apparent 
lack of decline in maltose and alcohol insoluble solids 


losses 


with the increased uptake of sucrose resulting from 
cooking in higher syrup concentrations (Figure 1). 
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— per cent total sugar increased from approximately 

9% for samples cooked in water for 10 minutes to 

| 7 21% for those cooked in a 60% sucrose solution. The 

apparent increase in per cent total sugar was 

T T a accounted for almost entirely by an uptake of sucrose 

from the cooking media. On a percentage basis, there 

. Jf | 7 was a small increase in maltose and a decrease in 

uf reducing sugar as the syrup concentration advanced. 

gr VA T 3 There was little apparent change in per cent alcohol 

F / : insoluble solids and starch that could be attributed 
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SYRUP CONCENTRATION SUCROSE) 
Figure 2. Weight losses that occurred in sweet potatoes dur- 
ing the cooking process. 


Weight losses were not obtained for the samples for 
which chemical analyses were made. Instead, the 
phase of the study dealing with weight losses reported 
in this paper was carried out in a later experiment. 
It is believed, however, that they represent rather 
closely the losses that oecurred in the samples for 
which chemical data are reported. If this be the ease, 
it appears that a good correlation could be expected 
between the amount of loss in weight during the cook- 
ing process and the total solids content of the raw 
sweet potatoes, That is, those with higher solids would 
have a smaller per cent weight loss than the ones with 
a low solids content. 


SUMMARY AND CONCLUSIONS 


An investigation was made to study the effects of 
variety, syrup concentrations and euring treatments 
on the carbohydrate content of sliced preeooked, 
frozen sweet potatoes, The sweet potato varieties in- 
eluded Porto Rico, Goldrush, NC 171, Redgold and 
Georgia Red. The roots were sliced and cooked in 
syrup solutions containing 0, 30, 45 and 60% sucrose, 
by weight. Cured and uncured sweet potatoes were 
processed. 

The per cent total solids, total sugar and sucrose 
in the samples increased rapidly as the syrup concen- 
tration advanced from 0 to 60% suerose, The average 


to syrup concentration. 

Wide variations certain carbohydrate com- 
ponents existed among varieties. However, each va- 
riety responded similarly during the cooking process. 

Little variation in carbohydrates was found in 
frozen sweet potatoes that could be attributed to 
curing treatments. 

Weight losses occurred during the cooking process. 
In some instances it amounted to more than 7%. The 
higher the syrup concentration the greater the weight 
loss. Weight losses varied widely among varieties, 
with Porto Rico having the least and Goldrush the 
highest. 
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Worms THE PAST FEW YEARS con- 
siderable interest has been aroused concerning flavor 
of poultry meat. Bouthilet (1, 2, 3, 4) and Pippen 
(7, 8, 9, 10) have studied flavor precursors in poultry 
meat. That hormonization has an effect on flavor of 
chickens as determined by taste panel comparisons of 
broth has been demonstrated by Fry et al (5). In the 
latter research, however, the source of the difference 
between broths made from hormonized and non- 
hormonized birds could not be determined. 

The present study concerned turkey meat and in- 
vestigated the following possible sources of difference 
between broths: 

1. Texture or mouth feel differences due to the 
presence of different amounts of fat. 

Aroma differences in the fat itself. 

Flavor differences in the broth. 

4. Effect of cooking large amounts of fat with the 
broth. 


te 


~ 


These possible sources were studied in succession. 


PROCEDURE 


Seven turkeys were obtained from the Poultry Science De 
partment of Purdue University. All birds were slaughtered at 
17 weeks of age. Three of the birds had been injected at 10 
weeks of age with 15 mg diethylstilbestrol diacetate, and one 
bird was injeeted at 10 weeks with 10 mg diethylstilbestrol. 
Both types of injection contained 3 mg methimazole and were 
incorporated into polyethylene glycol. The total injection into 
each bird was 0.226 ee. The remaining 3 birds were controls 
whieh had not been hormonized. 

Broth was prepared from non-hormoenized controls and hor 
monized birds according to the method of Pippen (7). A third 
broth preparation was also made according to this method from 
lean meat of hormonized birds except that an amount of body 
fat equal to 20% of the weight of the meat was added. Th: 
fat and lean meat mixture was simmered 1% hr in distilled 
water equal to one-half the weight of the meat alone. Distilled 
water was added after cooking to replace that lost by 
evaporation. 

The broths were strained, placed in a separatory funnel, and 
separated from the fat. All batches of one type of broth wer: 
mixed and then frozen in glass jars and stored at —20.5° ¢ 
Fat from each type of broth was also mixed and frozen in 
small glass jars at —20.5° C. Broth and fat needed for one day 
were thawed each morning. Samp es were prepared by 
homogenizing fat and broth together in varying proportions in 
a laboratory hand homogenizer. In all except one series of 
tests, fat was homogenized with the broth in which it was 
cooked. Temperature of the samples was maintained at 50°C 
by serving samples in test tubes kept in a water bath at that 
temperature. 

Analytical judging was done in a separate taste room under 
green lights to prevent visual identification of the samples. The 
8 judges were junior or senior students in Home Economies. 
During the training period judges were given samples with 
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varying proportions of fat, broth and distilled water. Through 
out the experiment judges were presented with triangle com 
parisons at timed 6-minute intervals. A total of 8 triangles 
were judged at one judging period. Judges were asked to pick 
the odd sample and to indicate which sample or samples con- 
tained the greater amount of turkey flavor. Samples were pre 
sented in randomized order within each day. Replications were 
made as necessary to obtain a large enough sample number for 
significant differences in a sequential testing plan according to 
the tables of Radkins (177) 


RESULTS AND DISCUSSION 


It was confirmed during the training period that 
the judges could detect a difference among broth-fat 
homogenates made from hormonized, hormonized with 
added fat and control turkeys. These homogenates 
were prepared using the proportions of fat and broth 
present immediately after cooking. It was also found 
that judges could distinguish between fat levels of 
1% and 2% or between 2% and 3% homogenized into 
turkey broth. Greater difficulty was experienced with 
higher levels of fat 

During the experimental period judges were unable 
to pick the odd sample of the triangle when 3% and 
4% fat homogenized in broth in which it was cooked 
were compared (Table 1). This result would be ex- 


pected on the basis of the logarithmic nature of re-: 


sponse to sensory stimuli (6). A larger difference 
between samples is required when the samples are 
more concentrated than when they are very dilute. 
The 3 and 4% levels of fat represent the approximate 
amount extracted during cooking from the control 
and hormonized lean meat used in preparation of the 
broth. The actual figures were 3.3% fat extracted in 
the control broth and 3.9% from the hormonized tur- 
key broth. As the judges were unable to detect the 
slightly greater difference between 3% and 4% fat- 
broth homogenates, it is doubtful that a texture or 
mouth-feel difference plays a large role in the differ- 
ence between hormonized and non-hormonized birds. 

Additional evidence that the difference was not due 
to texture alone was obtained by comparison of the 3 
broths with fat homogenized at the 3% level (Table 
1). Even when there were no differences in the quan- 
tity of fat two of the three possible comparisons could 
be differentiated. No difference was detected between 
the control and the added fat-broth homogenates. 

In order to test whether aroma differences in the fat 
as apart from texture caused the differences between 
hormonized and control birds, 3% fat of the 3 types 
used was homogenized into the control broth. No 
significant differences were found. This result indi- 
cated that the aroma contribution of the fat was not 
large enough to enable the judges to find a difference 


between samples. 
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TABLE 1 


Number of correct identifications of odd sample in triangle of turkey broth and fat homogenates 


Required no. correct 
for significance 
0.95 


Samples compared Trials conducted 


1% Fat! vs 4% Fat! in designated broth 
Control 
Hormonized 
Hormonized added fat 
Fat! in designated broth 
Control vs Hormonized 
Control vs Hormonized with added fat 
Hormonized vs Hormonized with added fat 
3% designated fat in control broth 
Control vs Hormonized 
Control vs Hormonized with added fat 
Hormonized vs Hormonized with added fat 
Broth only 
Control vs Hormonized 
Control vs Hormonized with added fat 
Hlormonized vs Hlormonized with added fat 


Fat homogenize to broth with which it was cooked 


The broth alone, without any fat homogenized with 
it, was then tasted. The jyniges were able to detect 
differences easily in all three possible combinations of 
samples. The broth appears to be the carrier of most 
of the flavor 

Hlormonized birds may vield a less concentrated 
broth than does meat from non-hormonized birds be- 
cause of their larger amount of intramuscular fat. 
The amount of musele fiber in a weighed amount of 
the meat is deereased by the higher fat content and 
therefore makes a more dilute broth. It is possible 
that cooking the broth with a larger amount of fat 
alters the extraction of flavor from the meat. The 
flavor component does not appear to have dissolved in 
the larger amount of fat in added fat broth. 

Choice of samples containing more turkey flavor is 
recorded in Table 1. The results inelude only those 
triangles in which the judge was able to identify cor- 
rectly the odd sample. No trends were found in the 
series of samples comparing 307 and 4% fat in broth 
or in the series of 3, fats in the control broth. 

In the two series in which trends were found, the 
comparative ratings of turkey flavor agreed. The 
judges most often rated the broth made from hor- 
monized birds and added fat as containing the most 
turkey flavor. Broth made from control turkeys was 
rated second while broth from hormonized turkeys 
contained the least amount of flavor. The rating of 
samples in order of amounts of turkey flavor must be 
considered more subjective than the triangle compari- 
sons for difference as the judges could not be given 
training in evaluating amounts of essential or charae- 
teristic flavor. That there was agreement in ranking 
the two series of samples indicates that judges were 
consistent in measuring the flavor component. How- 
ever, this flavor may have been a generalized ‘*‘meaty’’ 
extractive rather than the characteristic turkey flavor. 


SUMMARY 


Turkey broth was prepared from hormonized, hor- 
monized with added fat, and control turkeys and 
presented to & judges as triangle comparisons. 


Correct answers No. of times sample selected 


31 


Control 26 Hormonized 14 


Hormonized 7 Hormonized-added fat 28 


Control 28 Hormonized 15 
Control 12 Hormonized-added fat 34 
Hormonized 6 Hormonized-added fat 19 


Judges were unable to distinguish between 30: fat 
and 4°, fat homogenized into the broth in which it 
was cooked or between 3% levels of the fat from 
different) broths homogenized into control broth. 
Judges were able to distinguish between 34% levels 
of fat homogenized into the broth in which it was 
cooked and between samples of the broth alone. These 
results indicate that the difference between broth 
preparations of control and hormonized turkeys is not 
caused by texture or flavor differences in the fat but 
by differences in the broth itself. Judges rated the 
amount of turkey flavor of the broths in the following 
order: hormonized having the least amount of turkey 
favor, control, and hormonized with added fat as the 
most flavorful. 
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Influence of Blanching Conditions on Sloughing, 
Splitting, and Firmness of 
Canned Snap Beans** 


(Manuscript received November 12, 1959) 


A QUALITY pEFECT found fre- 
quently in canned beans is a tendency for the skins to 
become loose and slough away from the main part of 
the pod. This leads to a downgrading of the product 
and serious economic loss. It has been suggested by 
Cruess (1) that blanching conditions might affect the 
occurrence of sloughing. McConnell (3) demon- 
strated that the tightest skins resulted from a 180° F 
blanch followed by a holding period. He showed also 
that calcium played a role in preventing sloughing. 

Sloughing has been encountered by frozen snap 
bean processors as well as canners. Histological 
studies by Strohmaier (5) have shown that the sepa- 
ration of the skin of frozen beans resulted from a 
breakdown in the layer of large thin-walled paren- 
chyma cells outside the vascular region of the pod. 

Splitting is another undesirable phenomenon, par- 
ticularly objectionable when beans are intended for 
institutional use. In the course of the present investi- 
gation it was noted that the ease with which the beans 
were split was also affected by experimental process- 
ing variations. Furthermore, the firmness of the beans 
was affected by the blanching conditions. On analysis 
of our data it appeared that the tendency of the beans 
to split, as well as their firmness, was closely related 
to sloughing. Data on these attributes are presented 
in this paper. 


EXPERIMENTAL METHODS 


The snap beans used in this study were grown during the 
1958 season and were processed 1 to 3 days after harvesting. 
Exeept as noted, the data reported in this paper were obtained 
using the Tendergreen variety. The beans were eut into 1.5 
in lengths and then size graded. Only size 4, the prineipal size 
grade processed in New York State, was used in this work. 
The beans were blanched in a small seale rotary type water 
blanecher equipped with a variable speed drive and independent 
temperature controls on the feed and diseharge ends. Follow 
ing blanching they were cooled in water to 60° F. Canning 
was accomplished by placing 275 g of beans in No, 303 cans 
which were then filled with 29 sodium chloride solution at 
200° F. After closing, the cans were cooked in a still retort for 
20 min at 240° F and then cooled to 100° F and stored at 
60-80° F, 
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The tendency of the skins of the canned beans to slough 
wus estimated by their appearance and behavior when handled, 
The subjective judgments were replaced later by a test which 
measured the amount of material rubbed off the beans under 
controlled conditions. This test was made by placing 20 pieces 
of eut beans in a 300 ml Erlenmeyer flask together with 100 ml 
of distilled water. The flask was then stoppered and shaken on 
a Borel Wrist-Action Shaker at setting No 5 (350 shakes per 
min with an amplitude of 1.5 em) for 5 min. The flasks were 
then removed from the shaker, swirled momentarily, and the 
liquid together with suspended solids poured into a 100 ml 
graduate cylinder. After 1 hr the level of the sediment in the 
cylinder was recorded. Results were expressed as ml of sedi 
ment. The amount of sediment was related to sloughing in that 
0 to 6 ml of sediment indicated little or no sloughing, 6 to 12 
ml corresponded to moderate sloughing, and over 12 ml of 
sediment were obtained from beans which showed severe 
sloughing. 

The number of split pods resulting from the above pro 
cedure was counted and converted to per cent split pods. This 
figure was used as a measure of the tendency of the pods to 
split. 

The firmness of the drained canned beans was determined 
with a texturometer in which the force required to move a 7 em 
diameter piston to a level 3.8 em from the bottom of a No. 303 
can was measured with the aid of strain gauges and a reeord 
ing potentiometer. 


RESULTS 


Effect of blanching conditions on sloughing. Sloughing in 
creased as the blanch temperature was increased (Table 1). 
Skin sloughing occurred in varying degrees. In mild cases the 
principal loose tissue was the epidermal layer but when 
sloughing was severe considerable amounts of underlying tissue 
also separated from the pods. The inerease in sediment volume 
with higher temperatures was also found with Kinghorn wax 
and white-seeded Cornelli 14 varieties although there were 
differences among varieties when compared with regard to a 


TABLE 1 


Effect of blanching times and temperatures on sloughing, splitting 
and firmness of tendergreen snap beans 


Blanch 


Sediment Split Firmness 
im 


Blanch temperature 


nd 


Highest recordable reading 


| 
(°F) ninutes) | (%) (lb) 
150 2 2 0 256 
160 2 2 0 242 
i70 ‘ 1 2 0 245 
170.. 2 l 0 250-+-* 
170.. 2 0 250+-* 
170 0 250+-* 
180 1 0 210 
180 2 1 5 184 
180 2 10 190 
190 5 144 
; 190 2 12 35 1048 
190 14 30 104 ve, 
190 4 14 20 111 
2 17 60 97 
\ 
233 
! 
. | 
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particular blanching treatment. When no blanch was used the 
looseness of the skin depended on whether hot (200° F) or 
cold (70° F) brine was used to fill the eans. Cold brine filling 
led to higher sediment values than hot brine filling and both 
were much higher than when the beans had been blanched at 
150° F. These results indicated that a heat treatment of some 
kind was needed prior to retorting in order to avoid looseness 
of the bean skins, 

The length of blanch time also influenced the amount of 
sloughing, and was a significant factor at the higher blanch 
temperatures (Table 1 Even when the blanching time was 
reduced to one-half minute considerable sloughing was often 
present in beans blanched at 190° FP. 

The possibility that blanch temperatures over 210° F might 
yield satisfactory beans was investigated using a 1: 1 mixture 
of glycerol and water os the blanching liquid. The results of 
this experiment (Table 2) showed that blanching at tempera 
tures well over 210° F still led to severely sloughed beans. 


TABLE 2 
Effect of high blanching temperatures on sloughing of beans 


Blanch liquid Temperature Time Sediment Split 

} minutes) ned Yo) 

Glycerol water 223 2 36 100 
Cilycerol water 212 2 29 su 
Cilveerol water 176 2 
Water 2i2 35 75 
Water 176 2 15 20 


' Glycerol water solution made up of equal volumes of glycerol and 


water 


Use of suceessive blanches at different temperatures indi 
eated that the skin-tightening process brought about by the 
lower temperature did not take place if the beans were first 
blanched at the higher temperatures (Table 3). 

Effect of holding conditions on sloughing. The conditions of 
the holding period between blanching and retorting also influ 
enced the oecurrence of sloughing. This was particularly true 
if blanching was carried out at temperatures below 180° F 
(Table 4). Beans blanched for 2 min at 170° F, held 20 min, 
reblanched 2 min at 190° F, and held for 125 min before retort 
ing gave a sediment value of 6 ml. Evidently a process which 
prevented sloughing was initiated by the 170° F blanch and 
was stopped by the second blanch at 190° F. This allowed us 
to study the effeets of holding temperatures and times by sub- 
jecting the beans to a second blanch at 190° F to stop the 
toughening process whenever desired. 


TABLE 3 
The effect of a dual temperature blanch on the sloughing of beans 


First blanch Second blanch 


Sediment Split 
Time Temperature Time Temperature 

minutes minutes nl) (%) 

2 7H 1 0 

” 70 ” 190 5 0 

2 18 

2 170 17 

1 11 

170 5 0 

TABLE 4 


Effect of the holding time between blanching and retorting 
on sloughing of beans 


Holding time 
before retorting 


Blanch temperature 


for 2 minutes Sediment 


minutes) ml) 
190 180 12 
190 14 
170 141 1 
170 21 4 


' Held at 80° F in air 


30 60. 90 


HOLOING TIME (MINUTES) AFTER |70°F. BLANCH 


Figure 1. Sediment produced from canned beans held for vari- 
ous lengths of time at 80° F between an initial 170° F blanch 
end the final 190° F blanch. 


By using such a procedure, a definite relation between sedi 
ment and holding time (Figure 1) and holding temperatures 
(Figure 2) was noted. The results obtained with the beans 
held at 170° F for an hour are particularly interesting. At the 
end of the holding time the beans had a cooked appearance 
and it was thought that they might yield an overcooked canned 
product, Nevertheless, they produced very little sediment in 
the sloughing test. In this connection further work has shown 
that a prolonged cooking of the beans in the retort (30 min at 
240° F) had little effeet on the looseness of the skins as com 
pared to beans retorted under standard conditions. 

Effect of calcium on sloughing. It has been pointed out by 
McConnell (3) that the use of an acidified ealeium solution as 


2 
z 
? 90 3 70 
NG TEMPERATURE (°F.) FOR | HOUR AFTER I70°F. BLANCH 


Figure 2. Sediment produced from canned beans which haa 
been held at various temperatures for 1 hour between an initial 
170° F blanch and a final 140° F blanch. 


a blanching medium resulted in a toughening of beans. In one 
phase of our work we have compared the amount of sediment 
obtained from canned beans blanched at 170° F and 190° F in 
water and in MeConnell’s solution (500 ppm of ealeium added 
as ealeium ehloride with the pH adjusted to 3.5 with citric 
acid). The use of the acidified calcium solution resulted in less 
sediment than from the water blanch controls. However, the 
sediment values resulting from the 190° F blanch in the ealeium 
solution were higher than those found with the beans blanched 
at 170° F in either water or acidified calcium solution. 

The short period of exposure (2 min) to the ealeium of the 
blanch solution may have been responsible for the incomplete 
protection afforded by such a blanch. Further investigation 
showed that if the beans were soaked in a 1% calcium chloride 
solution prior to blanching the softening effect of the high 
temperature blanch could be avoided. (Table 5). Some time 
was needed for the calcium soak to be effeetive. Six hours of 
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and refined cane sugar 


are used in 


= 


¥Vanilla Sugars 


All the natural oil-soluble flavor principles of high-grade Mexican 
or Bourbon Vanilla Beans are retained in Penick’s Suganillas. 


Extracted by our specially developed processes, pure 

vanilla oil is blended with carefully selected confectioner's sugar. 
We will confidently submit our vanilla sugars to any 
chromatographic analysis. 


Suganillas are strictly standardized as to the number of pounds of 
i vanilla beans represented, as well as odor and flavor strength. 


Four concentrations are regularly available, or we can make 
special strengths to order in reasonable quantities. 


Samples available. 


Aromatics and Flavors Department 
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these superior ingredients are fitted into your production picture by ‘ . 
experts with years of practical and technical experience. These STERWIN - STERWIN VITAMINS |... the most & 
Technically Trained Representatives have cut time, expense, production « complete line in the field... immedi- 
steps for manufacturers producing a widely varied range of food e ate delivery in any quantity. 
products: candy, bread, margarine, soda, fruit juice, cereals . . . to  %STERWIN COLORS __. Parakeet & 
name just a few. s Certified F.D&C....backed bya & 
STERWIN ingredients are delivered when you want them, in the quan- q ‘ay experienced technical steff to 
g help you with your color problems. 
tity you need. Keeping delivery promises is a STERWIN tradition that . s 
helps keep your production at top efficiency. + 
e .S.P. Vanillin . . . unlimited 
Fc ups OF to improve an one see supply of basic material from world’s 
your local STERWIN Representative . . . costs you nothing .. . can %» largest vanillin producer. i 
proht you plenty + 


Chemical. 


Subsidiary of Sterling Drug Inc 


1450 Broadway, New York 18, N.Y. 


LAckowonno 4.6400 


> 


STOCKS AVAILABLE AT: Atlanta, Butte. 
Dallas, Denver, Evanston, Kansas 
Los Angeles, Mento Park, Calif, 


Bt. Louis. 


4 
Ii 
re, 5 
| 7 
<i ‘ STERWIN 
3 
SAVES 
LABOR 
fo 
STERWIN 
an 
CHEMICALS 
we 
; 
| 
or 
234B 


INFLUENCE OF BLANCHING ON CANNED SNAP BEANS 


TABLE 5 
Results of 24 hour pre-treatment of beans with various reagents 


Blanch 
treatment, 


2 minutes 


Soak solution! Sediment 
(ml) 

Distilled water 

Distilled water... 

1% calcium chloride 

1% calcium chloride 

1% sodium oxalate 

1 sodium oxalate 

1% calgon.... 

1% calgon 


'pH of solutions adjusted to 6.0 


soaking were required before sloughing following a 190° F 
blaneh, was reduced to reasonable levels (Figure 3). 

In contrast to the toughening effect of calcium treatments, 
soaking the beans in solutions of ealeium sequestering chemi 
eals such as oxalate and calgon eecentuated sloughing (Table 
5). Further experiments showed that beans could be soaked 
in oxalate for 24 hr, drained, rinsed, and then soaked 24 hr 
in 0.05 M ealeium chloride solution with the result that slough 
ing following a 190° F blanch was avoided. This demonstrates 
that the oxalate acted through its effeet on caleium of the bean 
pods rather than by removing cementing polysaccharides from 
between the cells. 

Splitting. Tendency of the canned beans to slough was paral 
leled by the inereased ease of splitting. The correlation co 
efficient between per cent split beans and ml of sediment was 
95 and was significant when tested by the z-transformation 
(6). At high blanching temperatures splitting became very 
severe (Table 1). On the other hand, the resistance to splitting 
of the beans blanched at low temperatures was quite marked. 
Attempts to split beans blanched at 170° F and lower often 
resulted in a breakage at layers other than the interface be 
tween the valves of the pods. The skins of the beans contribute 
to the adhesion of the valves but when skins were removed at 
the juncture of the valves there were still strong adhesive 
forces between the valves of beans blanched at the lower 
temperature. 

Firmness. 
(Figures 4 and 5) showed that here again blanching conditions 
had a marked effect on the physical character of the beans. In 
addition there were significant correlation coefficients of —.90 
between pounds of pressure and ml of sediment and —.84 be 
tween pounds pressure and per cent split beans. It would seem 
that the effect of low temperature blanching was not confined 
to the skins and the interface between pod valves but was a 
general firming effect which took place throughout the pod. 


Firmness measurements on the eanned beans 


SEDIMENT (ML.) 


6 9 2 5 18 
HOURS SOAKED N O5% CaCi, 


Figure 3. Effect on sediment of canned beans of soaking the 
beans for various times in 0.5% calcium chloride at 45° F prior 
to blanching at 190° F. 


Figure 4. Texturometer reading of canned beans which had 
been held for various times at 80° F between an initial 170° F 
and a final 190° F blanch. 


50 30 10 i350 170 


HOLOING TEMPERATURE (F) FOR | HOUR AFTER 170°F BLANCH 


Figure 5. Texturometer reading of canned beans held at vari- 
ous temperatures between an initial 170° F blanch and a final 
190° F blanch. 


DISCUSSION 


fesults of these experiments indicate that the 
blanching conditions have a pronounced effect on the 
firmness of canned snap beans. Sinee firming con- 
tinues after blanching at 170° F and the rate at which 
it proceeds depends upon the temperature at which 
the blanched beans are held it appears that either a 
diffusion or a chemical reaction is part of the firming 
process. Diffusion of some substance as an explana- 
tion is unlikely since toughening is stopped by the 
use of a higher temperature blanch at 190° F. The 
same fact suggests that the chemical reaction may be 
catalyzed by an enzyme. 

There are also indications that pectic substances 
were involved in the changes seen in the physical 
properties of the beans. The firmness of the canned 
beans and the ease with which tissue can be sloughed 
off would appear to be related to the degree of ad- 
hesion between the cells. The middle lamella plays an 
important role in keeping cells together and evidence 
has been pointed out by Kertesz (2) that this strue- 
ture is made up of water insoluble pectic substance 
similar in nature to calcium pectate. Sequestering 
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agents remove calcium from the middle lamella ane 
so decrease the amount of insoluble pectate. This has 
been confirmed experimentally by Personius and 
Sharp (4) who demonstrated that use of oxalate 
caused a adhesion between potato cells 
The blanching effect may be related to a similar 
phenomenon in that the high temperature blanch 
could promote a loss of pectic substances from the 
middle lamella through diffusion, or the lower tem 
perature blanch could increase the amount of peetate 
in the intercellular laver through enzyme action, The 
latter possibility is indicated by the present work 
since changes in the firmness of the pods continued 
during holding after the blanch at lower tempera 
tures but not after blanching at 190° F or higher 

The firmness found ino canned beans blanched at 
moderate temperatures may be undesirable. For this 
reason we believe more work should be done before 
suggesting that blanching temperature of For 
lower should be routinely used to avoid sloughing 
Our experience indicates that the normal variation 
between lots and varieties of beans can lead to some 
tough beans if all beans are blanehed at 180° FL A 
possible solution to the problem might be to give the 
beans a short blanch at 170-180) EF followed by a 
holding period and a subsequent 2-min= blaneh at 
tieal from the standpoint of cost and sanitation. Use 


Ilowever, such a procedure may not be prac 


of caletum as an agent for preventing sloughing also 
has limitations, such as the long soaking period 
needed, equipment costs, process controls, and the 
need for approval of its use 

When sloughing occurs as a result of conventional 
processing and is severe enough to cause probable 
downgrading of the canned product, the observations 
made in this study may he of use in) suggesting 
methods for decreasing the amount of sloughing. 
Blanching temperatures of 180° F or slightly lower 
and maintaining the beans at higher than usual tem 
peratures, but below 170° F, between blanching and 
brine-filling would seem to be logical changes to make 
when a particular lot of beans tends to slough badly 
Similar suggestions have been made by MeConnell 
(3) as the result of his study. By using eaution in 
introducing changes, the development of undesirable 
overall firmness in the canned bean can be minimized. 
It should be borne in mind that holding the blanched 
beans at relatively high temperatures would be of 
little value in decreasing the occurrence of sloughing 
if the initial blanch temperature was 190° F. or 
higher. In cases where the above suggestions do not 
cause a decrease in sloughing there may be an unusual 
predisposition of the beans to have low intercellular 


adhesion, Basic causes for differences in tendeney to 
slough of different lots and varieties of snap beans are 
now under investigation. 


SUMMARY 


Objective tests have been developed to give quanti- 
tative measures of the firmness of canned snap beans 
and their tendency to slough and split. These methods 
have shown that the blanching temperature was one 
of the most important factors affecting the sloughing 
of beans. 

Beans were blanched at temperatures between 
150) F and 210° F with the result that, as the tem 
perature was raised, the tendeney to slough and split 
increased and the firmness decreased. When blanch 
ing was carried out at temperatures below 180° F 
increased blanching time led to less sloughing, while 
at higher blanching temperatures greater sloughing 
was the result of longer blanching times. 

The general firming effect of moderate temperature 
blanching continued to take place during the interval 
between blanching and retorting and was enhanced 
by holding the blanched beans at slightly elevated 
temperatures. Little or no change in firmness took 
place during holding periods following blanching at 
190° F or higher. 

The tendeney of beans to slough was increased by 
soaking them in oxalate and Calgon solutions prior 
to blanching, while this tendeney was decreased by 
soaking in a caleium chloride solution, 
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Application of Orthogonal Polynomials to 
Data on Palatability 


(Manuscript received November 4, 1959 


Ix REGRESSION ANALYSES involv- 
ing two variables, it is often necessary to fit a non 
linear regression curve to the data. By using ortho 
gonal polynomials in this situation the goodness of fit 
of a straight line, quadratic, or higher degree curve, 
can be conveniently determined. 

Davis and Elliot (5) applied orthogonal poly 
nomials in fitting a quadratic curve to calibration 
data on vacuum of unopened eans. Several writers 
(3, 7, 9) present examples illustrating how to use 
orthogonal polynomials when the values of the inde 
pendent variable are equally spaced; for example, 
Goulden caleulates a polynomial equation estimating 
enzyme activity from pH, and Bennett and Franklin 
fit a regression curve to glass density at different 
temperatures. 

The purpose of this paper is to illustrate the use 
of orthogonal polynomials with data on palatability 
in determining the simplest curve that appropriately 
represents the regression of one variable on another. 
In this example the values of the independent 
variable are equally spaced. A brief review of the 
method of orthogonal polynomials is first presented. 


METHODOLOGY 
The general regression equation is 


Y + + beX + 


where Y is an estimated value of Y, the dependent variable, Y 
is the mean of Y, X is the independent variable and the b’s 
are partial regression coeflicients. 
As given in reference (1), for example, this equation is 
changed to the orthogonal polynomial form 
= Y + A,P; + A»P + AP, 
where: A’s are functions of the b’s. 
P’s are orthogonal polynomials such that P; is a func 
tion of the first power of X, P» is a funetion of X and 
X and so on 


Orthogonal polynomials have the following properties: 
1. The sum of the values for each polynomial equals zero, 


2. The sum of the cross products of any two polynomials 


equals zero. 


RESULTS AND DISCUSSION 


Example. The data for this example are taken from 
the results of a taste experiment made on fresh broe 
coli cooked electronically for four equally spaced 
times (4). 

Texture of broccoli stems was considered the most 
important characteristic. Therefore, it was necessary 
* Present address: Diamond Ordnanee Fuze Laboratory, De 


partment of Army, Washington, D. C. 
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to determine the cooking time corresponding to best 
texture of stems, 5.0, in terms of the scoring seale. 

Orthogonal polynomials were employed in ealeu- 
lating the regression equation of texture score on 
cooking time. The procedure is illustrated in the 
following steps: 

Step 1: The problem is to determine whether r 
” or 3 in the regression equation 

¥= ¥ + Ag?) Age 
where Y is an estimated texture score and X is the 
cooking time in minutes 

Ntep 2: Tables in (2) or (6), for example, are con 
sulted for the values of the orthogonal polynomial 
listed under n equals 4 where n refers to the number 
of values of X. 

Ntep 3: Mean panel scores for texture, denoted by 
Y, and the polynomial values are shown in Table 1, 
The two fundamental properties of orthogonal poly- 
nomials are demonstrated in this table: 

1. The sum of the values given for each polynomial 

equals zero; for example, 

SP, 3 0. 
The sum of the cross products of two polynomials 
equals zero; for example, SPP. (2) 
(=F) + 1) + (3)(1) =0. 


Step 4: The A’s are caleulated from Table 1 as 
follows : 


(3.85) +3 (2.85) 

15.60 
20 


Step 5: The sum of squares for between cooking 
times 
(19.50)* 
107.7450 12.6825 
This sum of squares is broken down into com- 
ponents of regression as follows 
A,P,, linear component 
780(—15.60) 12.1680 


quadratic component 
Ao 350(1.40 4900 


a 
‘Ay 
aks 
1.40 

As 
>P3Y 70 

20) 


TABLE 1 


Values of orthogonal polynomials and mean panel scores for 
texture of fresh broccoli cooked electronically 


Mear 
alues 
Cooking time sontere rthogonal polynomial value 
score 
Ps 
minutes 
7.40 anil 
" Las 1 1 
4.88 
Sum of squares 107.7450 20 i 20 
Source: Values and sums of squares of the polynomials taken from 
tables in (2) or (6 
' Scores above 5 denote degrees of toughness and below 5 degrees of 
softness on a 1-09 seoring scale ‘ 
A,Ps, cubie component 
As3P3Y 035(—.70 0245 


These sums of squares and the corresponding de 
grees of freedom are incorporated in the analysis of 
variance table which also shows the sum of squares for 
deviations from regression (Table 2 

The goodness of fit of the straight line is examined 
by testing whether the linear component, A Py, is 
The goodness of fit of the quadratic and 


). 


significant 
cubic curves are separately determined in a similar 
manner. 

The F-test indicates that the linear and quadratic 
components are significant, but the cubie component 
is not, 

Step 6: Since the quadratic component, APs, is the 
highest degree component that is significant, the re- 
gression equation of texture score on cooking time is 


Y = + A,P, + AcPs = 4.88 — .780P, + .350P. (3 

The expressions for P, and Ps, given in references 
(1,8), can only be used when X 1, 2, 3, 4. In the 
example, X = 3,6, 9, 12. Therefore, X must be coded 
to X’ 1, 2, 5, 4 by setting X’ = X/3. The mean of 


the coded values is X’ 2.5 


The constants, ky ? and ke 1, enter into the ex- 
pressions for P; and Ps, respectively, and are obtained 
from tables in (2) or (6). Then 


2X 


=ky (X’ — = - 25) = 2X -5 
and 
P, = ke (X’ — X’)? 


12 9 3 
To show how the quadratic regression equation is 
formed, the equation for a straight line will first be 
computed. The linear regression equation is 


y A,P, 4.88 TSOP, 
» 4 

4.88 - iso (* - 5) 
3 


By adding AsPs, which is 350 


8.78 — 520X (4) 


X?_ 5X 
9 3 
the linear equation, we obtain the quadratie regres- 
sion equation 
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Y = 8.78 — .520X + .039X2? — .583X + 1.750 
10.53 — 1.103X + .039X* (5 


Thus, the quadratic equation differs from the linear 
only by the addition of .089X* — 583X + 1.750. The 
form of the quadratic equation illustrates that when 
orthogonal polynomials are used th. regression equa- 
tion does not have to be recomputed whenever other 
terms are added. 


Step 7: Table 3 shows the scores estimated from the 
quadratic equation. To emphasize the form of this 
equation, estimated scores from the linear equation 
are also shown in the table. For a given cooking time, 
the estimated scores from the two equations differ 
only because of the term, .O89X* — .583X + 1.750. 

The straight line and quadratie curve are drawn 


through the points (X,Y) and are shown in Figure 


TABLE 2 


Analysis of variance: Partition of “between cooking times” 
into components of regression 


. Degrees 
Source of variation oun of of Mean F 
SQUATES | | Sauare 


cooking times. 12.6825 6.2275; 81.93** 


A.Pi: Linear component 12.1680 12.1680 235.81** 
Deviations from linear regression 5145 2 2572 

AePe2: Quadratic component 1900 1 1900 9.50" 
Deviations from quadratic regi ession W245 1 0245 

AsPs: Cubic component... 45 1 0245) <1 
Deviations from cubie regression “ 0 

Error:... ‘ 0950 60 0516 


* Significant, 1% level 
‘Judge x Sample interaction, furnished by a complete analysis of 


variance 


The straight line apparently gives a satisfactory fit 
Ilowever, as shown in Table 2, the quadratie eurve is 
a significantly better fit. Furthermore, Figure 1 
shows that the fit of the quadratic is better partieu- 
larly in the region of 5.0 for texture scores. In the 
example, this is the most important region for which 
estimates are desired. Therefore, the quadratic rather 
than the linear equation furnishes more precise esti- 
mates of texture seores. 

According to the quadratic equation, the score for 
best texture, 5.0, was estimated for broeceol: eooked 
6.5 minutes (Table 3). This cooking time was also 


TABLE 3 


Observed and estimated scores for texture of fresh broccoli 
cooked electronically 


Scores e 2 
Observed cores estimated from 


time scores! regression equation 
Linear? | Quadratic* 
minutes 

7.60 | 7.22 7.57 
6 sas 5.20 5.66 9.32 
7.3 . 41.98 4.55 
4.10 3.76 
12 2.85 2.54 2.91 


Scores above 5 denote degrees of toughness and below 5 degrees of 
softness on a 1—9 scoring scale (4). 


8.78 520X 
y 


8.78 520X + .39X2 583X + 1.750 


a 
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* PLOTTED POINTS ARE 
OBSERVED SCORES 


3 6 4 12 
COOKING TIME (MIN.) 


Figure 1. Strv* at line and quadratic curve for regression of 
texture score on cooking time of fresh broccoli, 


used in estimating values for color, flavor, and ascor 
bic acid of fresh broccoli cooked electronically (4) 
The precision gained by using 6.5 minutes as the time 
corresponding to best texture is especially important 
when comparisons are made with other methods of 
cooking fresh broccoli to best texture. 


SUMMARY AND CONCLUSIONS 
Orthogonal polynomials are used to evaluate panel 
mean seores for texture of stems of fresh broccoli 
cooked electronically for four equally spaced times 


The example illustrates how the sum of squares for 
‘‘between cooking times’’ is partitioned into inde- 
pendent sums of squares for linear, quadratic, and 
cubic components of regression. It also shows how 
orthogonal polynomials are applied in caleulating the 


quadratic regression equation, Y = 10.53 — 1.103X 4 
.039X*, for estimating scores for texture from various 
cooking times (minutes). 

Orthogonal polynomials constitute a convenient 
method for determining the goodness of fit of a 
straight line, quadratic, or higher degree regression 
curve to data on palatability and to other types of 
data. The method is useful in non-linear regression 
involving two variables. By using orthogonal poly- 
nomials, the regression equation does not have to be 
recomputed whenever other terms are added. 
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The Compatibility of Dehydrated Army Rations 
with Chlorinated and lodine-Treated 


Surface-Waters 


Manuscript received October 14, 1959 


Tee HIGHLY MOBILE SOLDIER in 
combat is likely to have to eat as an individual or as a 
member of a small unit. ** The soldier in the combat 
zone, however, does not spend all his time shooting 
Much of the tme he is moving 


from one place to another or simply holding a posi 


and being shot at 


tion, often in an area subject to attack but not ac 


tually engaged. In this situation, he can usually 
prepare and eat a meal if the preparation is simple 
enough’? (9) Kood preparation for the combat 


soldier is made a relatively simple task by the use of 
precooked dehydrated rations, sinee the addition of 
potable hot water to the dehydrated ration, with a 
short period required for soaking, is all that is neces: 
sury before serving 

ln a previous study by the authors (3) on the com 
patibility of dehydrated army rations with echlori 
nated and iodine-treated ground-waters, it was deter 
mined that the emergeney use of iodine-treated and 
chlorinated ground-waters of high mineral concentra- 
tion did not impart any serious objectionable taste or 
odor to the precooked rehydrated foods tested. Since 
vround-water is only one of the possible sources of 
water available to the soldier, it was decided to extend 
this study to include the sensory evaluation of chlori 
nated and iodine-treated surface-waters obtained from 
various U.S. swamp and river sources and used to 
reconstitute the same dehydrated foods evaluated in 


the earlier study. 
EXPERIMENTAL 


Three types of dehydrated for 


hot cocoa beverage powder, 


Materials. foods were used 
screening purposes in this study: 
hot cream of onion soup, and cold orange juice powder, syn 
In addition, chili containing 


dehydrated ground-beef and dehydrated green snap beans were 


thetic, Type I, with aseorbie acid. 
also evaluated. The types of surfaee-waters used in this study 
included 3 swamp and canal waters and 5 river waters. Swamp 
und canal waters were selected as sources of water containing a 


high concentration of color and organie matter, and river 
waters as sources of industrial pollutants. The swamp and 
eunal waters sourees ineluded: Great Dismal Swamp near 
Portsmouth, Va.; Hillboro Canal and Lake Okeechobee, Belle 
Glade, Fla.; and West Palm Beach, Fla. The river water 
svurees included: Mississippi River at E. St. Louis, Ill.; Mis 
svuri River at Kansas City, Kan.; Delaware River at Phila 
delphia, Penna.; Ohio River at Cineinnati, Ohio; Ohio River 


at Huntington, W. Va 

A map indicating the locations of all the water sites used 
throughout this study, including the ground-waters previously 
reported (8), is shown in Figure 1. The river sampling stations 
were generally at the water-works intake sites. These 
stations could not be segregated in terms of specific industrial 


located 
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effluents would be thoroughly mixed by the 


time they reached the sampling sites. Consequently, river water 


pollutants since 
simples represented considerable variation in quality. 
The standard 

to 21.5 mg of tetraghycine hydroperiodide, 82.5 to 92.3 
up to 6.0 mg of tale. 
dissolved in a canteen (1 quart) of 
of mg of (6). The source 
chlorine used in these tests was caleium hypochlorite, vacuum 
this sufficient to 
Lyster bag (30 to 35 gal of water) at 
mg 
Chemical analyses of all the waters used were car 


19.3 
mg of 

One 
water 
of 


iodine tablet used in these tests contains 


acid pyrophosphate, and 
tablet 


sodium 
iodine when 


yields uverauge iodine 


packed 0.45 to 0.55 g in a glass tube; wis 


disinfeet one “a concen 


tration of 1 | chlorine (4, 

Methods. 
ried out in accordance with the procedures outlined in Standard 
Vethods of Water, Industrial 


Wastes (1). Side reaetions are known to occur in the ehlorina 


for kwramination Sewage, and 


tion of natural waters in whieh HOC] combines with ammonia 
or compounds containing the amino group (NH) to form 
chloramines, or the chlorine reacts with substanees which re 


The formation of chloramines, while 

of titratable unchanged, 
disinfecting materially 
lodine, however, has the important advantage of maintaining 


duce chlorine to chloride. 
the 


nevertheless 


leaving concentration chlorine 


reduces its power (3). 


substantially constant germicidal efficiency in waters with high 
pH values and in waters containing ammonia or other nitroge 


nous materials since the formation of iodamines between am 
monia or amino compounds and I, does not occur under the 
usual conditions in water disinfeetion. Llodine and ehlorine 


disinfectants suffer alike in the presence of organie color or 
other reducing materials. The reduction of halogenating agents 
and found in that 
come into contact with vegetable debris is an example of this 


by tannins similar substances water has 


reaction (7). Where organic matter in natural water cannot be 
removed by coagulation or filtration prior to disinfection under 
emergency conditions, ullowance must be made for the possible 
high chlorine and iodine demand of the water to be disinfected, 
or for the presence in it of ammonia and amines in the case of 
in studies 
16 and 24 mg/l of iodine 
10 mg/l of chlorine in order to allow 


chlorine application. This was accomplished these 


by treating the surface-waters with 


und 5 and for halogen 
demand of the surface waters being evaluated. 

For the comparison of tastes and odors of halogen-liberating 
compounds, it beeame necessary to adopt parameters or yard 
sticks which would reflect the reactions of the olfactory and 
tuste senses. The parameters employed were those included in 
the hedonie reported (S). A 
sensory panel consisting of 7 untrained tasters was formed to 


scale as previously laboratory 


predict the relative acceptance of waters using the hedonic 
seale, 
Each member of the taste panel was given a copy of the 


hedonic scale and asked to use this scale to indicate his attitude 
toward checking at the point the 
which best deseribed his feeling about the taste and odor of 
each sample, Each subject rated each of the three dehydrated 
foods (hot cocoa beverage powder, hot cream of onion soup, 
and cold orange juice powder, synthetic, Type I) first recon 
stituted with distilled water containing 0, 16, and 24 mg/| of 
iodine and then another sample with 0, 5, and 10 mg/l of 
chlorine. Each test was then repeated, but this time the raw 
surface-water under investigation was substituted for the dis 


each sample by on seale 
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how long iB flavor lasts, 
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STARCHES and SYRUPS 


Keep your product in her cart 
... week after week 


Corn starches and syrups are time-tested, nourishing, consistency control) + Sugar Crystalization control 


economical carbohydrates. They’ve long been used + Coatings—Glazes 

CORN STARCH is ideal for baking, baking powder, 

meats, mustard, salad dressing, custards, pudding, 

may be the answer to problems you have resulting canned soups, etc. 

from recent legislation regarding foods because: CORN SYRUPS are used in mixed syrups, infant foods, 
preserves, jams, jellies, baked beans, sausage and cured 

bo meats, frozen and canned fruits, frozen deserts and 
many other products. 

cal carbohydrates, corn starches and syrups can pro- CORN SYRUP SOLIDS are widely used in ice cream, 


vide valuable functional properties as: baked goods, frozen fruits, dry food mixes, jams, jellies, 
table ready and canned meats, to mention just a few. 


and accepted as foods and food ingredients. They SE 


In addition to being time-tested, nourishing, economi- 


« Stabilizers - Emulsifiers - Binders - Humectants Whatever you may be processing OK BRAND corn 
+ Bland sweeteners + Texturizers + Preservatives syrups or starches will help you keep your product 
(of natura! body and color) + Thickeners (for in her cart week after week. 


Call the Mon from Hubinger | i. THE HUBINGER COMPANY 


.. his service is freely avail- 
Keokuk, |! 
able. Write, wire or phone 1 lowa 


today. nt } NEW YORK + CHICAGO - LOS ANGELES + BOSTON + CHARLOTTE - PHILADELPHIA 


You can depend on HUBINGER... fast shipment by rail...prompt delivery by truck 
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tilled water. Only the Ohio River and the Mississippi River 
samples were used for the chili and green snap beans, respee 
tively, due to the limited amount of water available from the 
other sources. 

The hedonie ratings assigned each food by the panel mem 
bers were tabulated and the median value obtained for com 
parative purposes. Each subject made 4 judgments at a sitting 
and no more than 2 sittings per day was asked of each subject. 

Each raw surface-water control sample (containing no 
halogen) before being used was first filtered through a Seitz 
filter to remove any possible pathogenic organisms that might 
be present. All other raw-water samples were rendered potable 
by the addition of either iodine or chlorine prior to being used 
in the reconstitution of the dehydrated foods. 

Conditions such as the temperature, quantity of sample, and 
coneentration of halogen were all controlled. Eaeh food was 
reconstituted in accordance with the directions appearing on 
the package of the dehydrated foods tested. Each member of 
the sensory panel was served 20 to 25 ml portions of each food 
for evaluation. Hot cocoa beverage and hot onion soup were 
served at 80° C (176° F) and the cold orange juice powder was 
served at 5°C (41° F). Temperature of samples at time of 
consumption varied slightly from the serving temperatures de 
pending upon the total serving time involved and the eonsump 
tion time required by each panel member. 


RESULTS 


In 1946 the U. S. Public Health Service Standards for Drink 
ing Water became the recognized guide to public water-supply 
quality. It is impractical to control and to maintain the quality 
of the water-supply obtained for temporary-emergeney use in 
accordance with these standards other than being certain the 
water is free from pathogenic organisms. In most cases these 
waters will be from the most readily available supply in 


COMPATIBILITY OF DEHYDRATED RATIONS WITH TREATED WATERS 


Figure 1. Water sample site locations. 


amare Rive 


PA 
tDamal Su ip 


ORISMOL 


N. ¢ 


m Beach Canal 


t Pa 


cluding swamps, rivers, streams, lakes, ditches, ete. Some of 
the effeets of using water not meeting these criteria were dis- 
cussed in an earlier paper (4). 

Table 1 charaeterizes and compares some of the suggested 
U. S. Publie Health Standards for Drinking Water with the 
results of the chemical analyses of the surface waters under 
investigation. Chemical analyses of the river waters were fur 
nished by each participating city in the Public Health Service 
Water Quality Basie Data Program through the Robert A. 
Taft Sanitary Engineering Center, Cincinnati, Ohio. All other 
chemical analyses were conducted in the Chemicals & Plastics 
Division of this Center. 

Tastes, odors, and appearance of surface-waters are gen 
erally indieative of a high degree of objectionable features in 


TABLE 1 


Comparison of some of the U. S. Public Health Standards 
suggested for drinking water with analyses of 
raw surface-waters 


Alkalinity 


Color As CaCO) Turbidity Phenol 
mg/l 

Upper Permissible 
Limits Recommended 
by US Public Health 10 120 10 | 0.001 
Great Dismal Swamp 225 
Hillboro Canal & 
Lake Okechobee 125 ‘ ‘ 0.09 
West Palm Beach BO 0.06 
Mississippi River 44 174 
Delaware River 55 $1 32 
Ohio River 
(Huntington, W. Va 50) 23 260 
Ohio River 
(Cincinnati, Ohio) 15 26 100 
Missouri Rive 2 174 200 
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when little is known of the sources and general 
Tastes and odors in water are usually associated 


water supply 
environment, 
other objectionable matter 


with the presence of pollution or 


such as organie matter, plankton, or industrial wastes. Presence 
of phenol in water is also known to accentuate the taste and 
of both chlorine and iodine when added to water for dis 


emergeney 


olor 
During conditions, surface 
waters contaminated with high organie matter and 
wastes (as reported in Table 1) and exeeeding limits recom 
mended by U.S. Public Health Standards for Drinking Water 
will have to be used in reconstituting dehydrated foods without 


benefit of any additional treatment. 


infection purposes, 


industrial 


Tables 2 and 3 list the average hedonic ratings assigned the 
the 3 eanal 
In examining the average hedonie 


dehydrated foods reconstituted with swamp and 


waters and 5 river waters. 


ratings in Tables 2 and 3, the following observations may be 
made, 

The only food that received an average hedonie taste rating 
dislike chlorinated 
Great Dismal Swamp water was the orange juice, synthetic, 
type 1. All the with 
either iodine-treated or chlorinated Great Dismal Swamp water 
received taste and odor ratings ranging between neither like 
and like moderately, 

In comparing the for 
(Great Dismal Swamp water containing no halogen and dis 
tilled water containing no halogen), it will be noted that, in 
both and odor, the distilled water 


samples were given only a preference over the Great 


in the eategory when reconstituted with 


other dehydrated foods reconstituted 


nor dislike 


control samples each set of tests 


every instanee for tuste 
slight 
no instance was there more 
the Great 
Swamp controls and the distilled water eontrols for both taste 
and This that any difference 
noted in the taste and/or odor ratings in comparing halogenated 
Swamp water with halogenated distilled water 
result of the added halogen. No apparent 
physical difference in color, appearance, or consistency eould 
be detected in any of the rehydrated foods tested when rehy 
drated the water vs 
halogenated distilled water. 

the results shown in 
that both the Hillboro 
Canal-Lake Okeechobee the 
heverage powder, adversely affeets the taste of the cocoa, but 
effeet on A similar pattern exists 
Type is reconstituted with 
Hillboro Canal-Lake Okechobee 


Dismal Swamp water samples. In 


than a one hedonie seale difference between Dismal 


odor. would indicate greater 


Great Dismal 


is chemical or 


with halogenated Great Dismal Swamp 


Tables 2 and 3, it ean readily 
and chlorinated 
reconstitute 


From 
be seen iodine-treated 


witer, used to 


has only a minor its odor. 
orange 


iodine-treated 


when juice, synthetic, 


and ehlorinated 


water. However, iodine appears to adversely affeet the taste 
and odor of the orange juice more at the lower iodine concen 
tration level (16 mg/l) than low level of chlorine 
(5 mg/l). The higher concentrations of iodine (24 mg/l) 
chlorine (10 mg/l) seem to have about the same effect on the 
taste of the orange juice (neither like nor dislike), while the 
odor of the orange juice at the same level of iodine appears to 
Results of 


does the 
and 


be less acceptable than the same level of chlorine. 
the sensory ratings for cream of onion soup indieate as in 
previous tests that the taste and odor of the soup mask the 
odor and flavor of both chlorine and iodine. Since the Hillboro 
Canal-Lake Okechobee water contained a relatively high con 
centration of phenol, (0.09 mg/l) and color (22.5 units) and 
it is known that the presence of phenol and organie matter 
the odor and taste of both chlorine and iodine, it is 
to assume that the presence of phenol and organic 
this water contributed to the low hedonie ratings 
assigned cocoa beverage powder and orange juice. The hedonic 
ratings reported for the Hillboro Canal-Lake Okechobee wate: 
were the lowest ratings reported throughout this study. 

In comparing the control for set of 
(Hillboro Canal-Lake Okechobee containing no halogen 
distilled water containing no halogen), it will be noted that, 
water 


accentuate 
reasonable 
matter in 


samples each tests 


and 
in every instance for both taste and odor, the distilled 
sumples were given only a slight preference over the test sam 
ples. This would indicate that any great difference noted in the 
taste and/or odor ratings in comparing halogenated Hillboro 
Canal-Lake Okechobee water with halogenated distilled water 
result of the added halogen. No apparent chemical or 
physical differenees in color, appearance, or consistency could 
be detected in any of the rehydrated foods tested. 


is a 


Hedonic ratings reported in Tables 2 and 3 indicate that the 
use of iodine-treated and chlorinated West Palm Beach 
in the reconstitution of cocoa beverage powder and cream of 


wate! 


onion soup have only a slight to no effect on the taste and odor 
of these two foods. A slight preference for orange juice, syn 
thetie, Type I reconstituted with chlorinated and iodine-treated 
distilled water vs. the West Palm Beach water is noted, but this 
is not eonsidered the lowest rating is in the 
neither like The West Palm Beach water 
also contained 0.06 mg/l of phenol, but the eolor content was 
the Hillboro Canal-Lake Okechobee 
coneluded that ehlorinated iodine 
tested 


objectionable taste and odor to the three dehydrated foods used 


serious since 


nor dislike eategory. 


considerably lower than 


water. It is therefore and 


treated waters of the composition impart po serious 


in this evaluation, 


TABLE 2 


Average hedonic ratiags for reconstituted dehydrated foods with iodine-treated surface-waters 


Hillboro 
Canal Lake 
Okechobee 
lodine mg/! 


Cireat Dismal 
Swamp 
lodine 


Distilled 
water 
lodine 


Dehydrated Beach 


food tested 


(Cocoa Beverage 


Powder 
Taste 
Odor 


Orange Juice 


Synthetic 

Type I 
Taste... 
Odor 


Cream of 


Onion Soup 
Taste 


Odor 


Snap Green 


Beans 
Taste 
Odor 


Chili 


Taste 

Odor 

Hedonic Scale 

Like slightly 

Neither like nor dislike 
Dislike slightly 


Like extremely 
Like very much 
7— Like moderately 


West Palm 


lodine mg/! 


Ohio River « Ohio River 

Cincinnati, Huntington 
Ohio W. Va 

lodine mg Iodine mg 


Delaware 
River 
lodine 


Missouri 
River 
lodine mg/! 


Mississippi 
River 
lodine mg/1 


0 16 


Dislike moderately 
Dislike very much 
Dislike extremely 
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TABLE 3 


Average hedonic ratings for reconstituted dehydrated foods with chlorinated surface-waters 


Hillboro Ohio River at | Ohio River at 


Distilled Great Dis We Missour Mississip de 
Canal-Lake oot Palm Mi Mi elaware Cincinnati, Huntington, 
water Swamp Beach River River River ray) | W. Va 
Chlorine mg/l | Chlorine Chiorine mg/!] | Chlorine mg/! | Chlorine mg/! | Chlorine 


food tested 


Chlorine mg/! 


Chlorine mg/! | Chlorine mg/! 


Cocoa Beverage 


Powder 


Taste 8.10 8.0 8.0) 7.3 5.1 5.0169 4.0 6.9) 8.0 7.6 7.9/7.4 7.3 017.6 TA 1;7.9 7.7 6917.6 6.1 6.7197.6 69 6.0 
Odor 7.9 8.0 8.0/7.6 6.1 7.1 7.4/9.0 7.9 T7917 7 6.3) 7.9 7.0 6.9] 7.7 7.7 7.4 7 7.7 7.6) 74 7.4 TA 
Orange Juice 
Synthetic 
Type I 
Taste 7.4 7.3 6.4/6.4 SARITA 5.7 5.9 | 7.6 74 76/74 ¢ 917.0 6.9 6.9)7.4 6.7 917.6 
Odor 74 7.0/7.0 6.3 64 6.71 7.0 7.0 64/74 74 T4174 T4 74/69 6. 6917.7 7.7 Fa 


Cream of 


Onion Soup 


Snap Green 
Beans 
Taste 6.6 63 6.1 
Odor 


Hedonic Scale 


“—-Like extremely 6—Like slightly }—Dislike moderately 
s—-Like very much 5-—Neither like nor dislike 2—Dislike very much 
7—-Like moderately i—Dislike slightly 1——Dislike extremely 


ratings in Tables 2 and 3 for the Missouri rating of like very much and an average odor rating of like 


Average hedonic 


River water showed that the only food which resulted in any moderately at all levels of iodine including the control (no 
significant difference with the use of iodine-treated Missouri iodine ) 
River water was the cocoa beverage powder. Taste ratings of From the results tabulated in Tables 2 and 3, it ean be seen 
dislike moderately and dislike slightly were assigned the water that the use of ehlorinated or iodine-treated surface-waters 
containing 16 and 24 mg/l of iodine, respectively. Use of such as tested in this study do not impart any appreciable 
Missouri River water in the reeonstitution of the cocoa bever amount of objectionable tastes or odors to the dehydrated 
age powder also showed some slight drop in taste aceeptability foods reconstituted with these waters. The only exeeption to 
aut the 10 mg/l of chlorine level. The other foods showed no this statement was the iodine-treated Hillboro Canal-Lake 
appreciable taste or odor difference in aceeptability when Okechobee and Missouri River waters used in the reconstitution 
chlorinated Missouri River water was used. of cocoa beverage powder. Average hedonic taste ratings of 
Results with the Mississippi River water (see Tables 2 and dislike moderately, and dislike slightly were assigned the 16 
show that the test foods were rated just slightly below the mg/l and 24 mg/l iodine concentrations, respectively. 


comparable halogenated distilled water samples. The lowest 


tuste rating given the Mississippi River water was in the 
neither like nor dislike category; the lowest odor rating was in DISCUSSION 


the like slightly eategory. 


Again referring to Tables 2 and 3, it is noted that the re Results reported in this study have been based on 


constitution of the cocoa beverage powder, with iodine-treated the average hedonic ratings obtained throughout the 
Delaware River water caused some slight decrease in taste course of this project in evaluating the compatability 
acceptability at the 16 mg/l of iodine level. However, all the of iodine-treated and chlorinated ground and surface- 


other foods reconstituted with both chlorinated and iodine 


waters using three dehydrated foods as screening 


treated Delaware River water reeeived taste-odor ratings rang 


ing between like slightly and like very much. 


The hedonie ratings assigned the screening foods rehydrated 
with the chlorinated and iodine treated Ohio River wate: TABLE 4 


Cincinnati, Ohio) as summarized in Tables 2 and 3. show Analysis of variance 
that they ranged between like slightly and like very much 


except for the 10 mg chlorinated sample used in the rehydra Deg. t | Sum of Mean 
tion of the orange juice, synthetic, Type 1. A taste rating of aeons on 2etsiele — 
neither like nor dislike was assigned this sample. Food 2 1636.1 8148.1 ‘, 
Tables 2 and 3 summarize the hedonic ratings for another 
* sample of Ohio River water obtained at Huntington, W. Va. Water with feed { 937.0 294.5 
i Again, taste and/or odor ratings for the chlorinated and iodine Water with Haloge: i 695.2 173.8 
treated river water used in the rehydration of the dehydrated Haloget $51.0 112.8 
tes i 260.4 $2.6 
screening foods ranged between like slightly and like very Total 


much except for cocoa beverage powder reconstituted with the 


* Very highly significant 
* Significant. 


Ohio River water containing 24 mg/l of iodine which reeeived 


an average taste rating of neither like nor dislike, 

Dehydrated snap beans, Type I, Style I (MIL-B-25011) re 
hydrated with both chlorinated (0, 5, and 10 mg/l) and iodine 
(0, 16, and 24 mg/l) treated Ohio River (Huntington, W. Va.) 


tools; namely, cream of onion soup, cocoa beverage 


water gave an average taste rating of like slightly for both powder, and synthetic orange juice. Additional de- 
taste and odor. hydrated foods were used with some of the waters. 

Chili was prepared using a standard receipe with beef, These foods were snap green beans and ground pre- 
ground, precooked, dehydrated (Experimental—Code No. cooked beef. Three water samples from each of the 


71512) as the only dehydrated component. The Mississippi 


River water treated with iodine (0, 16, and 24 mg/l) was used - ; : jhe: 
to rehydrate the beef. The chili received an average taste (controls) and 5 mg/! chlorine and 16 mg/1 iodine, 


3 types of water with halogen concentrations of zero 


‘ 
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TABLE 5 


Consolidated avera 


GROUND 


ontrol Chlorine 


(ream of Onion Soup 


Average 
h.xtremes 
Cocoa Beverage 
Average 
hxtremes 


Synthetic Orange Jutee 


Average 


Extremes 


Like slightly 
Neither like nor dislike 2 


Like very much y 
Dislike slightl 


Like moderately ‘ 
and utilizing the 3 sereening foods, were selected for 
analysis of variance in order to determine whether the 
use of halogenated ground-or surface-waters would 
impart an off-flavor or off-odor to the end product to 
a significant extent. A list of the water sources is as 
follows: 1. Ground-waters (Sarasota, Fla., Washing- 
ton, N. C., Elizabeth City, N. ©.) ; 2. Swamp waters 
(Hillboro Canal-Lake Okechobee, Fla., West Palm 
Beach, Fla., Great Dismal Swamp); 3. River waters 
(Ohio River, Cincinnati, Ohio, Delaware River, Phila- 
delphia, Penna., Missouri River, Kansas City, 
Kansas ). 

The 5 mye/I chlorine and 16 mg/l iodine concentra- 
tions were chosen because they represent the highest 
concentrations currently being used in the field for 
individual emergency water purification. 

The analysis of variance, Table 4, supports the con- 
clusion that there are real differences in taste prefer- 
ence produced by type of water, type of food, and 
addition of halogen. There is also an interaction be- 
tween water and food, and between water and halogen 
that affects taste preferences which are not merely 


due to chance variation. 


GROUND 
Control Chiorine 
$¢ os € os € 


Control 


sc 


lodine 


HEDONIC RATINGS 


Dots are average hedonic ratings listed in Table 5 
Lines ore averages of the three foods 


RIVER 
Chlorine 


ge hedonic taste ratings 


RIVER SWAMP 


lodine Control Chlorine Iodine Control Chlorine lodine 


Dislike moderately 


Dislike very much 
Dislike extremely 


A table of the average hedonic ratings used for 
analysis of variance is given in Table 5 and presented 
graphically in Figure 2. Each number represents an 
average of 21 individual ratings. 

It can be seen from Figure 2 that foods rehydrated 
with swamp water were less acceptable than those 
rehydrated with ground and river waters, and that 
the control samples were generally more acceptable 
than the halogen treated samples. 
ever, did any of the average ratings fall below 5 or 
into the dislike category although low individual 
ratings were given in nearly all of the tests, including 


In no ease, how- 


the controls as indicated by the range of ratings listed 
in Table 5. 


CONCLUSION 


Thus, it may be coneluded that no particular com- 
bination of water and halogen with any of the foods 
could be regarded as unacceptable even though some 
of the combinations had a real effect on reducing the 
excellence of the flavor of screening foods. Since none 
of the average scores fell into the hedonic dislike eate- 
gory or below, it must be assumed that the flavor of 
all the samples was satisfactory under the conditions 


SWAMP 
Control Chlorine lodine 


c 0s c 


lodine 


c OS 


8~- Like very much 
7-Like moderately 

6 - Like slightly 

5- Neither like nor dislike 
4- Dislike slightly 


S=Cream of Onion Soup 
C =Cocoa Beverage Powder 
O= Orange Juice, Synthetic, Type I 


Figure 2. Average hedonic ratings. 
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Make the vanilla : 


TEST 


y 
janilla formulations... 
> artificial color added. 


Make the taste test . . . the cost test 

.. and you'll decide on Planifoline 

. available in one to 10-fold con- 

centrates, oleoresins, and imitation 
vanilla sugars of varied strengths. 
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@ low sweetness 

@ soluble, uniform 

® free flowing, anti-caking aid 

flavor-enhancing 

pigment-absorbing 

@ non-reacting with other ingredients 
fermentation agent 


®@ bland, almost tasteless triturate 


__ Nactose...... 


MOST-VERSATILE SUGAR KNOWN 


Lactose is an amazing sugar with unlimited uses. It can improve your 
present products and help you develop new ones. It can lower your 
costs, simplify your processing. New uses are being discovered for it 
every day. 
Only Western can supply Lactose (edible) in the full range of par- WESTERN 
ticle sizes required for various food applications. Strict chemical and CONDENSING 
bacteriological specifications and a rigid quality control program assure 
highest quality. COMPANY 
Take a fresh look at the characteristics of Lactose. One of them may Appleton, Wisconsin 
help solve the problem you are working on right now. For free samples World's Largest Producer 
and information, write our Technical Service, Department 24E. (Tell of Lactose-Pure Milk Sugar 
us the applications you are considering.) 


Distributed Nationally by Chemical Department, McKESSON & ROBBINS, INC. 
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of the experiment, and that the use of the average 
hedonic value has had practical and valid application 
throughout the course of this study as is evideneed by 
the number and relatively constant results obtained 
in these tests. 
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Tue METHODS usually employed 
for evaluating the color of capsicum spices are visual 
methods based upon comparison of the color of a 
diluted extract with that of a specially prepared 
potassium dichromate-cobaltous chloride solution (2) 
or with combinations of Lovibond glasses that match 
the color of the solution (3, 4). Visual methods are 
always subject to personal factors and the difficulties 
of comparing the color of the extract with that of the 
standard solutions or color glasses. These usually 
differ somewhat in hue or chromaticity. 

Recently, spectrophotometriec methods have been 
proposed. In 1952 Moster and Prater (3) proposed a 
spectrophotometrie method based upon transmittance 
measurements at 569, 577.5 and 663 millimicrons 
which when substituted in an equation give what the 
authors called Gentry units. The Gentry units could 
be correlated with Lovibond Red values. In 1954 
Shuster and Lockhart (8) showed that the coloring 
matter extracted from capsicum had a characteristic 
absorption in the region of 460 millimicrons and that 
measurements in this region correlated very well with 
a visual method (2) based upon dilution and compari- 
son with a color standard. 
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In 1957 Moster and Prater (4, 5, 6) published a 
series of papers dealing with the extraction of the 
coloring matter in paprika and evaluation of the 
coloring matter on the basis of an absorbance measure- 
ment at 470 millimicrons. The absorbancy is substi- 
tuted in an equation designed to convert the reading 
to a color value that would correspond to those by the 
visual method (2) using potassium dichromate-cobal- 
tous chloride solution. 

The authors believe the coloring matter in capsicum 
spices and oleoresins of paprika can be evaluated more 
accurately with different instruments in different 
laboratories if the instruments are calibrated with a 
pure compound such as beta-carotene (which has color 
characteristics very similar to the coloring matter in 
capsicum and paprika, Figure 1), and the color in the 
samples is expressed as equivalent to micrograms of 
beta-carotene per gram of sample. This technique has 
been applied to the evaluation of egg color (1, 9). 


PROCEDURE AND RESULTS 
In applying this technique to capsicum spices and oleoresins 
of paprika the size of sample to be extracted with acetone and 
the dilution to be made is selected and fixed for each type of 


| 
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sample (sueh as paprika, oleoresin of capsicum, ete.) so that 
the absorbaney measurements will be between 0.1 and 0.8, pref 
erably in the middle of the range. Typieal results using «a 
Coleman model 6B speectrophotometer and a Bauseh and Lomb 
Speetronic are given in Table 1. 


TABLE 1 


Absorbancy of test solutions and color expressed as micrograms 
of carotene per gram of sample of paprika 


Sample number 1 2 3 4 5 
Absorbancy at 460 mm: 

using Coleman Model 

on 0.432 0.405 0.342 0.146 
B&l, Spectronie “20" 0.680 0452 0.564 0.142 


Meg of beta-carotene pe 
gram of sample using 
Coleman Model 6B 2500 2620 2220 940 


B&L Spectronic “20 60 2640 860 


The precision of this method was investigated using two 
Speetronie ‘*20's’? and two Coleman Model 6B’s. Two 
analysts ran each of 5 samples of paprika powder in duplicate 
with each instrument. A calibration curve was developed for 
each instrument. An analysis of varianee was performed for 
each sample, The results are tabulated in Table 2. 

Excellent results were obtained with the method. The data 
indieate that it is suitable for evaluating the color of paprika 
and products with similar color charaeteristies. 

Analyses of 2 identical samples of paprika in 3 laboratories 
using different instruments are given in Table 3. All of the 
results were within 50% of the average. This is considered vers 
satisfactory for analyses which involve extraction of the color 
ing matter and measurement of absorbaney. 


EVALUATION OF CHLOROPHYLL CONTENT 


The relative amount of chlorophyll in a sample ean be deter 
mined from the difference in absorbaneies measured at 630 and 


670 mme on the concentrated extraets before dilution (7). The 
establishment of the technique and terms for expressing chloro 
phyll ean be worked out easily when it becomes necessary to 
indieate the relative amount of chlorophyll. 


Method 
A. Reagents: 

1. Acetone, grade. 

Potassium dichromate, reagent grade. 

3. Beta-Carotene, 1000, Eastman Kodak No. 3702) or 
equivalent. A ealibration graph should be prepared as 
soon as possible, af.er a fresh supply of carotene is re 
ceived, Carotene is unstable, but it ean be kept for sev 
eral months without significant change if stored in sealed 
tubes and kept in a refrigerator. 


. Carbon tetrachloride, reagent grade. 


Source of variation 


Type of spectrophotomete 
Instruments within types 
Analysts within instruments 
Duplicates within analyst 

Total 


Mean color.... 


analysts using different types of spectrophotometers....... 206 
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TABLE 2 
Variance components for different samples 


100 
90 


80 


70 


60 


—-——- Solutions of Beta-Carotene 


in Acetone 


—e— Solutions of Capsicum 
and Paprika in Acetone 


b 


% Transmittance 


400 500 600 700 
Wavelength, millimicrons 


Figure 1. Color characteristics of beta carotene vs those of 
capsicum and paprika. 


TABLE 3 


Micrograms of beta-carotene per gram of paprika sample as 
determined in different laboratories 


Micrograms 
carotene per 


C atte 
Laboratory Instrument — gram sample 
\ B 
\ B&L Spectronic “20” 10 mm 3480 
B B&L Spectronice 19 mm 3600 3380 
( Coleman Model 6B 19 mm 3660 3640 
ID Coleman Model 6B 19 mm 3600 3440 
Average 3520 


I. Standard Color Solutions: 

1. Carotene solutions. These solutions must be prepared the 
same day the instrument is calibrated and in their prepa 
ration, carotene from a freshly opened tube must be used. 
(a) Standard Carotene Solution: 

Weigh exactly 0.1000 g of carotene into a 150-ml 
beaker. Add 5 ml of carbon tetrachloride and. stir 
with a glass rod to dissolve the carotene. Add ea 


70 ml of acetone, stir, allow to stand 1 or 2 min and 
and deeant the solution into a 1000-ml volumetric 


Sample 


0 1,058 14 825 
1,336 1,425 3,550 2,424 
1.200 800 3,475 1,915 


aS 
= 
inv: 
: 
"ed 
= 
|_| 
= 
20 
| 
Le 
bats 
a 
te 1 2 | 3 4 5 Av 
1,233 
5,312 4,536 4.592 3,263 12,201 5,981 
3,289 1,332 2,886 3,525 4.404 3,087 
Coefficients of variation............. 2.2 5.1 2.3 1.6 2.5 2.5 
+sk 95% probability limits for difference between results by 
191 198 162 312 218 
- 
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flask, retaining any undissolved carotene in the 
beaker. Treat any undissolved carotene as before 
and repeat until carotene is completely dissolved and 
transferred to the volumetrie flask. Dilute to mark 
with acetone and mix thoroughly. One ml of this 
soln contains 100 meg of carotene. 

(b) Diluted Carotene Solutions: 

Pipet 0.5, 1.0, 2.0, 3.0, 4.0, and 5.0 ml of the Standard 
Carotene soln into a series of 100-ml volumetric 
flasks. Dilute to mark with acetone and = mix 
thoroughly. The diluted solns contain 50, 100, 200, 
300, 400, and 500 meg of carotene per 100 ml of soln. 

Standard Potassium Dichromate Solutions: 

(a) Weigh the specified amount of potassium dichromate 
to the nearest milligram and transfer quantitatively 
to 1000 ml volumetric flasks. 


(mount to weigh, g Concentration of soln. % 


0.100 0.01 
0.200 0.02 
0.300 1.03 
0.400 O.04 


0.500 0.05 


Dissolve in en 500-ml of distilled water, dilute to 
mark and mix thoroughly. 


Calibration: 


l. 


Measure transmittance of the diluted carotene solns at 
£55 mme with spectrophotometer or filter photometer set 
to read 0% transmittance when no light reaches the 
photocell and 10007 transmittance (zero absorbaney ) 
when an absorption cell is filled with acetone, 

Note: The authors used a B&L Spectronie ‘620°? and 

19 x 105 mm round cuvettes. 

Plot on regular graph paper the absorbancy of each soln 
against the merograms of carotene in 100 ml of. soln, 
Draw a smooth curve from zero absorbaney through the 
points. Do not use or plot absorbancy values above 1.0. 
Measure the absorbaney of each of potassium dichromate 
solns at the same time and under exactly the same con 


ditions. 


Reeord the absorbaney values of potassium dichromate 
solns. Seleet soins with absorbancy values between 0.2 


and 0.6 for routine checking of the instrument. 


‘hecking Instrument: 


Measure the transmittance of one or more of the selected 


potassium dichromate solns each day tests are made. The 
instrument is in proper adjustment as long as these 


measurements check those made ut the time of ealibra 


tion within the limits established for the instrument. 
When measurements made on the dichromate solution are 


outside acceptable limits, repeat calibration using 


tene and potassium dichromate solutions. 


’rocedure : 


Weigh size sampte indicated and transfer quantitatively 


to a 200-ml volumetric flask. 


Weight of sample g 


Paprika 2.00 + 0.01 


Oleoresin of expsicum 1.00 + 0.005 


Make up to volume with acetone and mix thoroughly. 


3. For samples like paprika allow to stand 24 hr at room 
temperature and away from strong light. Mix several 
times during this period by inverting the flask several 
times for each mixing. For samples like oleoresin of 
capsicum proceed with color measurements as soon as 
sample is dissolved. 

Allow suspended matter to settle, if present. Pipet and 
dilute as indicated below: 
MI to be Volumetric flask 
pipetted to be used 
Paprika 10 200 ml 


Oleoresin of capsicum 10 200 mi 


Make up to volume with acetone and mix thoroughly. 
Transfer a suitable portion of the acetone solution to the 
same type of clean dry absorption cell used for eali 
brating the instrument and measure the absorbency 
against acetone. 
Reeord the absorbaney and read the carotene content per 
100 ml of solution. 
Caleulations: 
A 


Color, in micrograms of carotene per gram of sample 


micrograms of carotene per 100 ml of solution read 
from calibration graph, E. 7. 
grams of sample in 100 ml of solution on which ab 


sorbaney is measured in E, 7. 


SUMMARY 


A spectrophotometric method has been proposed for 
evaluating the coloring matter of paprika, oleoresin of 
capsicum and similar products. Better agreement 
among laboratories is expected by this method as the 
instruments are calibrated using the pure beta-caro- 


tene and the color is expressed as micrograms of 


carotene per gram of sample. 
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Gas Chromatography As a Means of 
Detecting Odors in Milk 


Manuscript received December 2, 1959) 


Junaes OF DAIRY PRODUCTS use the 
senses of smell and taste effectively in evaluating the 
organoleptic quality of milk and its derivatives. 
Through practice in detecting and identifying off 
flavors in dairy products, they develop an acuity 
which, to the inexperienced, is little short of phe- 
nomenal, 

Judging proficiency is recognized and relied upon 
in all dairy food flavor studies. Despite the keen 
sensitivity of the nostril to detect minute traces of 
odoriferous substances, in some cases as dilute as a 
few parts per billion, the quantitative evaluation of 
the SCHSOrS reaction does vary among judges. Conse- 
quently, any objective measurement of odor is looked 
upon with favor 

The advent of gas chromatography stimulated food 
research workers toward further objective studies in 
flavor evaluation. The studies reported herein re- 
sulted from trials to find out to what extent gas 
chromatography could be used routinely odor 
identification and evaluation of specifie and mixed 
milk, 

Feed flavors remain a problem. Much bas been 
done during the past 25 years to improve the flavor 
qualities of beverage milk in the United States. Yet, 
feed flavors continue to be the most common flavor 
defect of milk. Attempts to safeguard the milk supply 
against these flavors by correcting feeding practices 
and herd management have not been too successful. 
Withholding feed until after milking, providing good 
barn ventilation, and taking cows off feed flavor- 
bearing pastures 5 hours before milking were sound 
practices but were not always readily accepted by the 
milk producer. 

Butter manufacturers turned to high-temperature, 
vacuum treatment as a practical means*of removing 
the troublesome feed flavors from the cream prior to 
churning. The successful achievement of this goal, 
however, depended upon a knowledge of the nature of 
the flavor component being removed from the cream 
and adjusting the intensity of the treatment to effect 
its removal (4, 5, 6,7). 

More recently, processors have subjected whole milk 
to varying conditions of vacuum and/or vacuum-heat 
treatments for the purpose of removing the objece- 
tionable feed-associated flavors. In those milk pro- 
ducing sections where wild onions are a common 
spring and fall pasture pest, vacuum heat treatment 
of the milk has become popular. Not only were most 


* Michigan Agricultural Experiment Station Journal Article 
No. 2541. 


J. D. Wynn, J. R. Brunner, and 
G. M. Trout 


Department of Dairy, Food Technology 
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of the objectionable feed flavors removed from the 
milk or satisfactorily reduced in intensity, but a 
standardization of the flavor was obtained as well. 

Such flavor removal equipment furnished an oppor- 
tunity to study (a) the degree of effectiveness of odor 
removal, (b) the nature of the odoriferous substances 
removed, and (¢) the sensitivity of gas chromatogra- 
phy as a tool for measuring the normal feed odors of 
milk. 

EXPERIMENTAL 


Volatile components were collected from (a) raw, bulk 
mixed milk obtained from producers supplies, (b) the same 
milk during vacuum-heat processing, and (e¢) the finished 
product. 

In other trials, known, induced feed flavors were obtained 
by feeding a cow on suceessive days, 2 hr prior to milking, 
alfalfa silage, beet tops and onion tops as the trials dictated. 
The milk was colleeted in a 12-liter, round-bottom flask, stop 
pered and taken immediately to the laboratory where the vola 
tiles were colleeted and resolved by gas chromatography. 

A low-temperature, reduced-pressure, collecting system, simi 
lar to the apparatus employed by Day et al. (1, 2), was used to 
trap the volatile materials from the various milk samples and 
from the vacuum line of the processing unit. The volatile col 
lection schemes are illustrated in Figure 1. 
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Figure 1. Schematic diagram of the apparatus used to collect 
volatile materials from the laboratory and vacuum-pasteurization 
deodorizing units. 


The procedure used with the small samples of milk consisted 
in distilling the volatile materials under one-inch vacuum at 
50° C. Nitrogen gas was bubbled through the milk to displace 
the air in the system and, when the temperature was raised, to 
assist in the entrainment of the volatile flavor materials from 
the milk to the traps. 

Dow-Corning Antifoum AF was used to suppress foaming 
of the milk. Volatile substances from the distillation were 
fractionated by passing through a stepwise trapping system 
maintained at three different temperatures namely, 0° to 5° C 
(ice water), 60°C (dry ice and aleohol), and —185° C 
(liquid air). The traps in the liquid air bath were filled with 
glass beads to provide a maximum condensing surface for the 
entering volatiles. 
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GAS CHROMATOGRAPHY FOR 


The collection of the volatile substanees from the vacuum 
heat processing unit was accomplished with the same trapping 
deviee as previously described. Vapors were withdrawn from 
the vacuum line immediately preeeding the vapor condenser. A 
second ice-water trap was required to remove the large amount 
of water condensate constituting the vapor phase. A vacuum of 
one to two inches of mereury above that maintained in the 
processing unit (—18”") was required to drain the vapor 
through the trapping system. 

In removing the volatile substances, both from the mixed 
and from the individual eow milk, the bulk of the water eon 
densate was collected in the iee-water trap. The residual mois 
ture passing the first trap was eaught in the dry iee aleohol 
trap. Small quantities of the aromatie volatiles were eaught 
here also, as was indieated by the odors present in the trap 
following warming. 

Most of the aromatie volatile materials were eondensed in 
the first liquid air trap. The small amount of aromatic volatile 
material eolleeted in the dry ice traps was transferred to the 
liquid air trap by removing the refrigerant and allowing the 
volatiles to distill into the eolder trap as the temperature was 
raised to 50° €, 

The condensate, which formed in the iee-water trap, was 
saturated with NaCl and extracted with diethyl ether according 
to the teehniques of Jackson and Hussong (3). No appreciable 
amount of flavor volatiles were reeovered by this method from 
the condensate. A representative portion of the more highly 
volatile substanees was concentrated in the liquid air trap. A 
three-hour collection period provided sufficient quantity of vola 
tile materials for subsequent analyses by gas chromatography. 

Analysis of the volatile substances. A Perkin-Elmer Mode! 
154-B Vapor Fractometer, employing thermistorized thermal 
conduetivity sensing cells was utilized in this study. A= gas 
sampling valve was modified to permit the introduction of the 
sample direetly from the liquid air trap. The eold finger, con 
taining the condensed volatiles, was transferred, while still at 
liquid air temperatures, to the gas-sampling attachment on the 
Fractometer. Helium gas, the earrier gas used for the frae 
tionation, was passed through the eold finger to displaee other 
guses. The system was closed and the condensed substances 
volatilized by surrounding the cold finger with oil at 100° €. 

Following a tempering period of approximately 15 minutes, 
the vapor was sampled directly into the helium stream passing 
through the fractometer. Gas chromatograms of the various 
components, comprising the volatile mixture, were reeorded 

A tentative identification of the resolved components was 
made by comparing the retention times and/or volumes of the 
various components with those of authentic compounds and by 
introduction of the authentie components into the sample as 
internal standards. 

Three different immobile phase columns, (a) acid washed 
Celite 545 (30-60 mesh) mixed with 20% (w/w) dioetyl 
phthalate, (b) dideeylphthalate, and ‘‘Carbowax 400°’, 
were employed. All columns were flushed with helium gas for 
7 hr at 50° to 70° C prior to use. 

Olfactory observations to detect the presence of odor were 
made in each of the condensing traps following a collection of 
volatiles. The milk was scored for flavor by at least 3 persons 
prior to and following the vacuum heat treatment. Normally, 
milk is seored for flavor as follows: ecrcellent (40>; good 
(37.5-39.5): fair (32.0 $4.5); and poor (32.0-34.5 ). Feed 
flavor criticisms range from strong (37) to slight (39). One 
to-two points represent a signifieant change in flavor. 


RESULTS 


Resolution sensitivity of the chromatographic columns. A 
known mixture consisting of equal volumes of acetone, acetalde 
hyde, and methyl! sulfide, compounds known to eontribute to the 
normal flavor of milk, was empoyed as a test standard for 
selection of the column liquid phase. Of the three liquid phases 
tried, dioetylphthalate was the most efficient in resolving the 
mixture. Similarly, the dioetylphthalate column gave the most 
satisfaetory resolution of the volatile fraction collected from 
raw milk and was used routinely in this study. 

Removal of odors from mixed herd milk by vacuum heating. 
Removal of odors from bulk mixed herd milk by vacuum pas 


DETECTING MILK ODORS 


ELUTION TIME (MINUTES) 


Figure 2. Gas chromatograms of volatile materials collected 
from: (A) Raw milk prior to vacuum pasteurization. (B) 
Vacuum chamber of the processing units. (C) Vacuum processed 
milk. Column, dioctylphthalate; temperature, 75°C; He flow, 
44 ml/min. Peaks 1-5 were identified as acetaldehyde, methyl 
sulfide, acetone, unidentified carbonyl compound, and water, re- 
spectively. 


teurization appeared to be quite effective (Figure 2). The chro 
matograms A and C show the ‘‘before’’ and ‘‘after’’ patterns 
of volatility as a result of vacuum heat treatment. The volatiles 
for these two chromatograms were collected by identieal pro 
cedures. The differences in peak areas are construed, therefore, 
to represent the reduetion in intensities of volatiles resulting 
from yvaecuum-heat processing. The reduction amounted to 
approximately 85°7. The B chromatogram represents a quali 
tative analysis of the volatile fraction collected from the de 
odorizing equipment 

The retention volumes of peaks 1, 2, and 3 were approxi 
mately equal to those for acetaldehyde, methyl sulfide, and 
acetone, respectively An additional qualitative identification 
of these peaks was achieved by the incorporation of authentic 
compounds as internal standards. Peak 4 was not identified, 
but the contributing volatile substance produeed hydrazones 


when passed through an acidified solution of 2, 4-dinitrophenyl 


hydrazine as did the components constituting peaks 1 and 3, 
Peak 5 appeared to be one for water although positive identifi 
cation was not made. Carbon dioxide was presumed to eon 
stitute the major portion of the large initial peak (air). The 
temperature in the liquid air trap is low enough to colleet ear 
bon dioxide expelled from the milk. Further, a fine white 
precipitate was noted when the eluate constituting this peak 
was passed through lime water 

The qualitative nature of the materials removed from the 
raw milk by the relatively mild treatment employed in’ the 
laboratory collection apparatus was similar to the volatiles re 
moved by the more intense steam injection vacuum treatment 
employed in the commercial unit. The primary and important 
difference being the rate at which the volatile materials were 
removed being far greater in the commercial unit per pound 


of milk treated. In all instanees where ‘‘feedy’’ or cowy’ 
was the flavor eriticism, the flavor score was improved from 
one-to-two points by the deodorizing treatment. 

Removal of odors from individual cow milk by vacuum treat- 
ment. The odoriferous substances of milk from cows fed alfalfa 
silage, onion tops, and beet tops 2 hrs prior to milking were 
readily removed from the milk by nitrogen-vacuum entrain 
ment employed in the lab-seale collection scheme. The gus 
chromatograms of these collected materials are shown in Figure 


4. No attempt was made to identify the compounds resolved 


._| 
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ELUTION TIME (MINUTES) 


Figure 3. Gas chromatograms of the volatile materials col- 
lected from the milk of individual cows fed (A) alfalfa silage, 
(B) onion tops, and (C) beet tops two hours prior to milking. 
Column dioctylphthalate; temperature, 75°C; He flow, 44 ml/ 
min, Components corresponding to peak numbers were not 
identified. 
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on the chromatograms. It seemed apparent that the various 

milks contained volatile flavor components in varying propor 

tions as well as speeifie components charaeteristie of the feed 

given the animal 


DISCUSSION 


These observations offer an opportunity for making 
some interesting conjectures relative to the deodoriza- 
tion of milk on a commercial seale. The chemical and 
physical properties of the materials being removed 
constitute a primary consideration. Substances which 
are easily detected in the head space of a closed con- 
tainer are, no doubt, volatile enough to be removed by 
relatively simple procedures, sueh as vacuum flash- 
Most of the flavor substances encountered ina 
“cowy”’ are of 


ing 
milk supply eriticized as **feedy”’ or 
this category, On the other hand, substances which 


are less volatile require more drastic treatments to 


liberate them from the milk. In this case flashing 
from high temperatures, above 190° F, to a lower 
temperature zone of 165° to 160° F would be more 


effective in off-flavor removal. 

Possibly some of these volatile materials so readily 
removed from the milk by deodorizing equipment con- 
tribute to the natural, blended flavor of fluid milk. 
Removing them could render the product bland and 
tasteless. In practice, a slight cooked flavor results 
from the high-temperature processing which seems 
not to be objectionable to the consumer and serves to 
substitute the flavor by the 


vacuum pasteurization process. 


for natural removed 
Although gas chromatography offers a promising 
approach to studying the flavor components of milk, 
refinements in the technique will have to be made 
before many of these components can be positively 
A new innovation in de- 
tecting the detector 
integrated with capillary columns seems to offer this 
The sensitivity and resolving power of 


identified or even detected. 


devices namely, ionization 
these new units have been increased many thousand 
fold: 


some organoleptic sensitivities, 


possibly, even approaching the threshold of 


Future approaches in this field should be to deter- 
mine the nature of the deodorizing treatment required 


to remove the various flavor components and to 
determine which of these components or groups of 
components contributes to the enhanced flavor of 


milk and which are detrimental to the flavor of milk. 


When such information is available, we should be 
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able to control the physical parameters of the de- 
odorizing process, utilizing gas chromatography as a 
quality control instrument. Conceivably, the condi- 
tions of this treatment would vary from location to 


location and from season to season. 


SUMMARY 

Gas chromatography was utilized to show the effec 
tiveness of vacuum pasteurization as a means for 
removing the volatile feed flavors from milk. Ap- 
proximately 85° of the measurable flavor components 
of milk were removed by the vacuum pasteurization 
process with a resulting one-to-two point increase in 
favor score. 

Characteristic 
for the volatiles in milk from cows fed alfalfa silage, 


gas chromatograms were obtained 
onion tops, or beet tops. 

Gas chromatography offers a valuable tool for the 
study of the effectiveness of deodorizing equipment as 
a means of removing the volatile flavor components 
of milk. 
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Radiation: Bacterial Studies: 


Manuscript received November 14, 1959 


+™ OF THE possible peaceful uses 
of atomic energy is to utilize gamma radiation for 
sterilizing and preserving food. Numerous investi- 
gators have shown that gamma radiation is effective 
in destroying most food spoilage organisms, but 
chemical alteration of the food also occurs, affecting 
its organoleptic acceptability. The extent of both 
bacterial destruction and alteration is dependent on 
the amount of radiation used and also varies with the 
organisms involved and the character of the food 
product, 

The present study was undertaken to determine the 
effects of ionizing radiation at various levels on the 
bacterial flora of fillets of Pacifie cod (Gadus macro 
cophalus) during storage in melting ice (0° C) 

The principal objectives were : 

1. To compare bacterial counts of unirradiated and 
irradiated fillets. 

2. To identify bacterial genera present before and 
after irradiation and during storage. 

3. To estimate relative numbers of bacteria generi 
cally at various levels of irradiation and intervals of 
storage. 

An incidental study of micrococe) present to 


assess their potential as food poisoning organisms. 


EXPERIMENTAL PROCEDURES 


Sample preparation. Fillets for these experiments were pr 
pared from fresh cod by normal production procedures at a 
commereial fish packing company. Fillets were washed with 
cold water, drained, eut into 2% in circles, packed in No, '%4 
flat C-enamelled salmon cans, and sealed without vacuum. Each 
can contained 2 to 3 pieces of fillet from as many different 
fish. Shipment to and from the radiation source, the Materials 
Testing Reactor, Idaho Falls, Idaho, was made in a wet ice 
shipping container via air freight. Three days elapsed be 
tween shipment and return receipt of samples. Three ship 
ments were made during the course of these experiments, and 
data will be presented on findings within these 3 shipments. 
Radiation levels in the experiments were as follows: 

I. 0 (control), 0.07, 0.14, 0.23, and 0.46 megarad, 
Il. 0 (control) and 0.2 megarad. 


IIT. 0 (control), 0.5, 1.0, and 2.0 megarads 


Bacteriological technique. At each sampling 33 g of fillet in 
approximately equal proportion from the 2 or 3 pieces in each 
can were eut, using sterile scissors, and transferred to a sterile 
stainless steel or aluminum Waring blender jar; 297 ml of 
sterile water (three 99 ml water blanks) were added and the 
sample was blended for 2 min. Dilutions were made in blanks 
of sterile 0.10% peptone (73). In Experiment T cans from each 
radiation level were seleeted and plating was done using dupli 
cate plates of tryptone-glucose yeast extract agar (TGY 
which Anderson ct al. (1) used in studies on radiation re 
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sistant organisms in ground beef. In Experiment II, irradiated 
at a single level (0.2 megarad), 5 cans at each sampling were 
selected and the medium of Anderson (TGY) was compared 
with the same medium prepared with the artificial sea water 
base TGYS of MacLeod, Onofrey, and Norris (9). No 
significant differences were noted between counts obtained with 


the 2 media and therefore only those obtained with the TGY 
medium are herein reported. In Experiment IIL only TGY 
was used and 5 eans from each radiation level were selected at 
each sampling. 

In isolation studies, colonies were selected on the basis of 
colony characteristies with souree and frequeney of each isolate 
being noted. Identifications were carried out using Skerman’s 
Vechanical Key for the Generic Identification of Bacteria (11) 
and standard techniques as outlined in Manual of Methods of 
Pure Culture Study of Bacteria (12). Bergey’s Manual (3) 
and the work of Zob and Upham (74) were of auxiliary use. 


For detection of possible ‘‘ food poisoning’’ type microcoeei, 


those isolates whieh grew in Difeo brain heart infusion at 
32°C within 24 hr were selected. Difco desiccated coagulase 
plasma and fresh human plasma were used to test for coagulase 
produetion Tryptone-beef-extract-NaCl agar base to which 
was added whole citrated human blood in 5% concentration 
was used for both pour and streak plates to test for alpha 


hemolysin production 


RESULTS AND DISCUSSION 


Population studies. Table 1 presents bacterial 
counts for both control (unirradiated) and irradiated 
samples in Experiment I. 

The bacterial counts of control (unirradiated) and 
irradiated samples over the 5-week period do not 
entirely display a progression with time, indicating 
Variation in initial counts from can to can. In con- 
trols and samples exposed to low level radiation, num- 
bers of organisms in the particular sample probably 
determine differences in subsequent counts. In sam- 
ples exposed to higher levels of radiation, growth 
characteristics of populations may be more dependent 
on the specific character of surviving organisms since 
the most radio-resistant species will predominate in 
these samples. This observation is supported in 
Figure 1 by differences between the character of the 
curves at the two lower levels (0.07 and 0.14 megarad ) 
and at 0.23 megarad. 

The two higher levels of 0.23 and 0.46 megarad 
show promise of practical application extending the 
storage life at 0° C to or beyond the 5-week period. 
Ilowever, correlation with organoleptic and chemical 
observations is necessary for validation of this con- 
clusion which is based purely on bacteriological 
evidence, Organoleptic evaluation of control and 
irradiated samples from this study was independently 
conducted at the Seattle Technological Laboratory, 
Bureau of Commercial Fisheries, U. S. Fish and Wild- 
life Service. Findings of this work will be separately 
reported (10). 
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TABLE 1 


Experiment I. Average of duplicate bacteral counts on control (unirradiated) and irradiated cod fish fillets stored at 0° C 


Time after irradiation 


Exposure in megarad 


() week 1 week 2 weeks 3 weeks $ weeks 5 weeks 
Racteria per gram Bacteria per aqram Bacteria per gram Bacteria per gram Bacteria per gram Racteria per 
(Control per 170 10" 35 108 Not done 
200 low per 65 x 108 x lee Not done 
114 0 bx 15x 108 15x x 
14.000 oo 135.000 x 10° 
10? - important factor influencing the numbers found after 
subsequent storage intervals. 
a The very pronounced difference between results 
oe 0/7 _,) obtained at 0.5 megarad, and 1.0 and higher levels of 
= 10° s¥ g A radiation where counts remained quite low over the 
VA entire storage period, suggests a rather sharply 
defined tolerance limit for most organisms between 
Pl / 
/ 0.5 and 1.0 megarad. 
a The very large differences in counts observed be 
v/ = ‘eplicate j > » fac 
a / o/ 2 twee n re plicate cans is presumably due to the fact 
that fish were caught, transported and filleted under 
6 | / commercial conditions with attendant variable sur 
b/ / face contamination, 
4) »/ / Survey of flora. The predominant genera of bac 
9 
9 / teria found in fish have been reported by previous 
10° investigators. Some differences in their findings occur, 
r 
Oo / e e.g. the study of Dyer (7) on Atlantie cod showed 
/ VWierococeus predominant, making up 74‘ of the 
population. A British source (2) reported Achromo 
= 1 j hacter and Pseudomonas as making up 90% of the 
2 4 flora of cod. A recent study of the flora of Pacific fish 
TIME-WEEKS by Liston (8) found Pseudomonas and Achromobacter 
Figure 1. Bacterial growth rates in control (unirradiated ) predominant with Gram positive bacteria constituting 


and irradiated cod fish fillet samples stored at 0° C. Experiment I. only a small part of the flora. 


Castell and Anderson (5) and Castell, Anderson, 
In Table 2 total bacteria counts obtained in Experi and Pinnick (6) showed that Pseudomonas, Achromo 
hacter, Serratia (some), and Proteus produced the 


ment TL are presented. These in general confirm re- 


sults obtained in Experiment | showing pronounced most offensive odors, while Micrococeus and Flavo 
retardation of growth at the OW megarad level. In bacterium produced less offensive odors more slowly. 
addition the extent of variation in counts from can to Only one reference in regard to the presence of 
can is indicated. anaerobes in the flesh of fish was found (4). 

In Table 3 comparative bacterial counts are shown Experiment I. Pseudomonas and Achromobacter, 
on samples from Experiment IIL irradiated at 0, 0.5, the genera closely associated with terminal malo lor- 
1.0, and 2.0 megarads and stored for 0, 1, 2, 3, 4, and ous spoilage of fish, appear to have been virtually 
> months. The table emphasizes the previous observa- eliminated at comparatively low levels of gamma 
tion that number or organisms in individual cans is an irradiation. Of 85 organisms picked from plates as 

TABLE 2 


Experiment II. Bacterial counts on control (unirradiated) and irradiated (0.2 megarad) cod fish fillets stored at 0° C 


Time after irradiation 


0 days 2 days 14 days 28 days 56 days 
Racteria per gram Bacteria per gram Bacteria per gram Bacteria per gram Bacteria per gram 
Unirradiated controls 10,0008 140,000 18,000,000 Spoiled Spoiled 
210,000 25 000 000 
000 1,700,000 000 
HT70,000 1.200.000 $4,000,000 
6,000,000 000 
Irradiated with 0.2 megarad 
7oo 13.000 1,400 21,000,000 
1100 73,000 27,000,000 
1.200 77.000 14,000 200,000,000 
5,600 120,000 160,000 270,000,000 


' Bacterial counts were determined on 5 cans per treatment at each time of sampling 


ifs: 
+ 
|. 


PRESERVING FISH WITH IONIZING RADIATION 


TABLE 3 
Experiment III. Bacterial counts on irradiated cod fish fillets stored at 0° C' 


Time after irradiatior 


2 months } months 4 months 5 months 


month 1 month 


ivradiated with 0.5 mega ad Bacteria per gram) Bacteria per gram |) Bacteria per gram | Bacteria per gran Bacteria per gran Bacteria per gram 
15 5 1,000 10,000 
1.000 12.500 10,000 
50 17,000 $75,000 20.000 
5 7.500 1,700 15,000,000 4,400,000 
5,600 10,000 000 6,500,000 75,000 


Irradiated with 1.0 megarad 


5 45 15 10 
115 20 25 
10 515 2U l 1,040 
Irradiated with 2.0 megarad 
0 0 ) l 0 10 
5 0 160 
5 15 250 
40 10 15 115 slo 660 


Unirradiated control samples were run only immediately after the irradiation date (0 month) due to rapid deterioration of the samples. Ke 


sults from 5 samples iverage of duplicate counts on each sample) were as follows: 4.8, 21, 28, 30, and 33 x Lut 
Numbers tabulated are averages of duplicae plate counts on single cans. Bacterial counts we determined on 5 cans per treatment at each 
ime of sampling 


revealed the presence, in order of probable predomi- 


predominant colony types from irradiated samples, 


Achromobacter occurred in only one sample (0.14 nance, of the following microorganisms: Micrococcus, 
megarad) and Pseudomonas appeared 5 times at 0.07 Corynebacterium, Sareina, Alcaligenes, Flavobac- 
megarad but was found in only 2 samples of the 54 terium, Achromobacter, Bacillus, Pseudomonas, Bace- 
caus Which had been exposed to 0.14-0.46 megarad. fertum, Uycoplana, Actinomyces, Lactobacillus, Pro- 

The predominant genera of the controls were taminobacter, and Streploceccus. As far as is known 
Flavobacteritum, Micrococcus, Pseudomonas, and Ach- Bacterium and Protaminobacter have not been re- 


romobacter with smaller number of Corynebacterium. 


Also in order of predominance, genera of irradiated 


TABLE 5 


Experiment II. Bacterial population of samples irradiated at 
0.2 megarads (five cans per sampling) 


samples were Micrococcus, Pseudomonas, Sarcina, and 


Corynebacterium with a minor group composed of 


Bacillus, veast (Torulopsis), and Mycoplana. 


Experiment Il. Tables 4 and D summarize the floral lime after irradiation 
‘ P (renus 
study in which 138 cultures from controls and 183 2days 2weeks 4 weeks 8 weeks 
from samples irradiated at 0.2 megarad representing Estimated % of population 


all colony types were identified. It is to be noted that ape 
pigmented Pseudomonas was not found in this ex Flavobacteriun 0.6 b1 0.02 0.1 
organisms were ineluded with Achromobacter. In Healigenes 0.2 0.9 0.0 
irradiated samples, Achromobucter, while at one time 06 as eae 
comprising 23.8% of the total population, subse 1 
quently was overgrown by Micrococcus and Coryne- 
bacterium. In this experiment, attempts to detect ported as occurring in fish, but some Bacterium 
obligate anaerobes were negative. species have been classified as having a marine origin 
Experiment III. After exposure to hivher levels ol (14). In this regard the commercial source of fish | 
irradiation (0.5, 1.0. and 2.0 megarads) 171. isolates studied may explain the occurrence of unusual genera. 


Study of micrococci. Of 61 cultures of Micrococcus 
tested for coagulase, three were slow positive in Difco 


TABLE 4 ve in 
cdesiccate ‘oagvulase i “A. ‘re 70 
Experiment II. Bacterial population of control samples iccated coagulase plasma, all were negative in fresh ~ 
(five per sampling) human plasma, and none showed alpha hemolysin ; 
production, From these results it would appear that 
Time after adiation 
Genus the micrococci found were probably not ‘‘entero- 
0 days 2 days 2 weeks . 
asa : toxin’’ producing organisms and are not a probable 
source of the commonly called ‘‘staphylococeal’’ food i 
{chromobacter 16.0 5.1 67.4 poisoning even though the genus Micrococcus pre- 
Flarobacterium 10.0 0.5 11.6 dominates, 
Corynebacterium 1 13.4 
Sarcina 1 


ilealigenes : & SUMMARY 


Vycoplana O.2 ow 

Protaminobacter 1.33 0.2 0.7 Irradiation of cod fillets at relatively low levels of 
gamma irradiation prolongs the bacteriological stor- 


{erobacter ow 0.0 1.1 
Yeast v4 1.4 4.0 age life at O° C and appears particularly effective 
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avainst the genera usually associated with the pro- 
duction of offensive odors characteristic of typical 
spoilage. In unirradiated control samples the genera 
Ierococeus, Achromobacter, Flavobacteritum, and 
Corynebacterium predominated while Sarcina, Pseu 
dumonas, Alealigenes, Mycoplana, Protaminobacter, 
Bacillus, yeast (Torulopsis), Acrobacter, and Strepto 
coceus were in minor numbers. [rradiated samples 
showed predominant genera to be Micrococeus, Sar- 
coma, Achromobacter, Flavobactertum, and Coryne 
hacterinm while Alealigenes, Bacillus, yeast (Toru 
lopsis), and Mycoplana were less numerous. Organ- 
isms of the genus Micrococcus appear to be resistant 
to radiation under conditions of these experiments. 
llowever the Mierococeus found do not appear to be 
typical food poisoning organisms. 
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Notes and Letters 


Frigi-Canning 


— IS EVIDENCE that a greater 
use of cold storage should and probably will be used 
in connection with canned foods. While canning has 
served admirably to provide seasonal succulent fruits 
and vegetables in all places at all times, there is room 
for improvements quality—mainly two ecate- 
vories, color and flavor 

The Blair (1) process, which alkalinizes peas with 
caletum and magnesium oxides, yields canned peas 
with the desired green color with no undesirable 
effects. But at ordinary temperatures the color rela- 
tively soon reverts to the usual olive green, making it 
impossible to distribute a standardized product over 
a reasonable period. The author has hand shelled peas 
sarefully to avoid breaks in the skins where bacteria 
may be harbored, washed the peas with pre-sterilized 
water, filled them into sterilized jars, covered them 
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with hot sterile brine (only the usual amount of salt 

and given them a 10-minute process in boiling water 
with covers loose to permit air escape, then sealed the 
jars aseptically. The peas of course had the bright 
green color of blanched peas. But in a few months at 
room temperature the color was olive green com 
parable to that of ordinary canned peas. 

Probably the most serious flavor problem is with 
canning evaporated milk. It has been shown with a 
great deal of research that it is possible to ean evapo- 
rated milk without producing the usual characteristic 
flavor but within relatively short periods at ordinary 
temperatures the usual flavor of evaporated milk 
develops. 

The freezing of concentrated orange juice was de- 
veloped with the idea it would not need to be sub- 
jected to heat. But it was soon found that to inacti 
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Now—one high-purity salt is ideal for virtually all foods 
made today. The salt is Sterling Purified Salt, always more 
than 99.9% pure sodium chloride (less than 30 ppm cal- 
cium and magnesium, less than 0.2 ppm trace metals). 
Meat packers prefer it for a wide variety of operations in- 
cluding curing, pickling, flavoring—and find it compatible 
with all phosphates. Canners like the way Sterling Purified 
Salt always protects food flavor, color and texture. Bakers 
use it in preparing the sponge. Food processors find it elim- 
inates any problem of oxidative rancidity in vegetable fats 
and oils caused by ordinary salts. The list could go on in- 
definitely—for Sterling Purified Salt is today’s superior salt, 
the salt that consistently upgrades fine products. Try it on 
your lines. To order, contact International's local represent- 
ative or the nearest district office: Boston, Buffalo, Charlotte, 
Chicago, Cincinnati, Detroit, Newark, New Orleans, New 
York, Philadelphia, Pittsburgh, St. Louis. Or write direct to 
International Salt Company, Clarks Summit, Pa. 


NEW STANDARD. OF SALT 


INTERNATIONALS 


“A STEP AHEAD IN 


SALT TECHNOLOGY” 
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vate enzymes which deteriorated quality as much 
heat is required as in canning unconecentrated orange 
juice in which all essences are retained and which, if 
held under refrigeration, makes possible a superior 
produet. Its greater volume militates against its be- 
ing distributed under refrigeration. 

Short time, high temperature sterilizing processes 
with agitation of the can contents during processing 
have been developed for some vegetables with im- 
proved color and flavor. Guyer and Holmquist (2) 
have shown that while the process is adequate for peas 
to prevent bacteriological spoilage, enzyme regenera- 
tion, as evidenced by chemical tests, occurred within 
less than a month and at room temperatures off flavors 
developed within 8 months. Before the peas were 
eanned they had been blanched 3 minutes at 190° F, 
which is as much as frozen peas usually get. Evidently 
the lower temperature prevents the regeneration of 
enzymes or their later effect. 

Fruits and vegetables subjected to enough heat to 
inactivate all enzymes may be looked upon chemically 
as a mixture of many organic compounds, more or less 
complex. It is unreasonable to expect that there will 
be no interaction between them or that all will be 
stable. All such reactions are subject to the well 
established law that their rate is diminished by about 
half for every 18° F lowering of the temperature 
This has also been established to hold for the inter- 
action between the can and its contents. 

A striking example of what a combination of heat 
and cold can accomplish is fresh milk. In its early 
history formaldehyde was used for its distribution. 
When legal steps prohibited the use of preservatives, 
some took it to be the doom of fresh milk distribution. 
Subsequent development of pasteurizing and refriger- 
ation, neither one of which alone would be satisfac- 
tory, have made its delivery easy, and it can be held 
in a household refrigerator for a week or two with 
little deterioration. 

In 1942 everyone was encouraged to take up gar- 
dening as a war measure. While gardening was not 
new to the author, he has been a more substantial 
gardener ever since. As every gardener knows, the 
surplus is always discomposing, particularly when 
food is at a premium. The thought occurred what a 
boon it would be if, by a relatively simple method, the 
surplus could be preserved for the off season. That 
is when Frigi-Canning was born. It is in reality 
merely an extension and perfection of what every 
householder does to a limited extent; namely, holds 
cooked food in the refrigerator for future use. It 
resembles commercial canning in that products are 
canned every day which would spoil if stored at 
higher than usual temperatures, as in the tropics. 


EXPERIMENTAL 


To convey an understanding as to what is meant by Frigi 
Canning it is advisable to deseribe what has been done to 
develop it. Briefly, Frigi-Canning may be defined as the preser 
vation of suceulent foods by enough heat to kill vegetative 
micro-organisms, possibly thereby injuring surviving spores to 
discourage their germination, hermetically sealing under rea 
sonably aseptie conditions and storing at the lowest possible 
temperature without freezing. 


Since Frigi-Canning was developed in connection with home 
gardening, it was natural for the work to be done in the home 
kitchen. The equipment consisted of 2 fairly large aluminum 
kettles, one to hold upright 6 to 8 pint jars, another to cook 
enough vegetable to fill the jars. The products comprised the 
gamut of prepared garden vegetables. 

The empty jars were held in boiling water. After cooking 
the vegetable 5 to 10 minutes in water barely sufficient to cover 
it while raw, a jar was lifted from the boiling water, filled 
with the proper proportion of cooking water and vegetable, 
immediately sealed and placed back in the kettle of boiling 
water holding the remaining empty jars. When all the jars 
were filled, or after a few minutes, the kettle holding them was 
placed in the sink and cold water was started running into it 
as fast as possible without cracking the glass. With a little 
stirring of the water to mix, modern glass permits a full stream 
of cold water within 2 minutes. 

When as cold as practical, the jars were taken from the 
water and placed in the household refrigerator. The next day 
the material was taken to the village storage plant where a 
locker in the precooling room was provided. Sinee even at in 
frequent visits temperatures as high as 38° F were observed, 
no doubt the temperature at times went higher, 

Limited opportunities permitted some little commercial ex 
periments. In making baby soups, sweet potatoes are difficult 
to obtain for a considerable part of the year. Large sweet 
potatoes were cut into ineh thick slices and cooked until soft. 
They were then filled into hot gallon glass jars and sealed. To 
sterilize the head space the filled and sealed jars were returned 
to the boiling water for 5 to 10 minutes. They were then cooled 
in eold running water and placed in a refrigerating room, 
This also received produce daily—milk, cream, parsley, ete. A 
few months later the entire 80 jars were opened, thoroughly 
inspected, found to be in perfect condition, and the contents 
were used in baby soups. 

In Belgium 50 Kilo cans each of factory prepared eut beans 
and shelled (in a pea yviner) beans were packed with factory 
equipment by the Frigi-Canning procedure, In this ease also 
only the faetory refrigerator which received raw produce daily 
was available Five months after packing, all the cans were 
opened and examined, Two cans of shelled (haricot) beans 
were soft swells and the beans were sour. The cause of spoil- 
age, whether due to leaky cans or too high storage temperature, 
is not known. All other cans of shelled beans and all cans of 
cut beans were in perfect condition and were used in vegetable 


soup. 


DISCUSSION 

In Belgium cut green beans and shelled (haricot) 
beans, referred to above, are packed in barrels with 
salt and brine to provide about 12% salt. They under- 
go more or less fermentation. When later carrots and 
turnips are available, these cut beans and shelled 
beans are boiled in large amounts of water two or 
three times to extract the salt and fermentation flavor. 
They are then used in packing 4% Kilo jars with 5 
layers of vegetables, carrots, turnips, peas (canned ) 
cut beans and shelled beans. It is a beautiful package, 
but it is a shame to have to use such low quality 
products as fermented, boiled out, cut beans and 
shelled beans, described above. It is an expensive 
package since each layer of vegetable is filled into the 
jar and pressed by hand with a tamper to keep the 
lavers distinet and unmixed, 
Incidentally, to indicate the low quality of the salt 
preserved products, the author was informed by the 
President of the Company, upon returning to Bel- 
cium after a month’s absence that a couple of vege- 
tubles had to be left out of the vegetable soup which 
the author had developed because their flavor did not 
go well in it. In running down the souree of this 
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puzzling information, it was found that the produc- 
tion manager had ordered the use of brine preserved 
cut beans and shelled beans in place of the canned 
items specified in the formula of the soup. He had 
not explained the faets fully to the President. This 
indicates the need for Frigi-Canned products for re 
processing Purposes 

While the original thought of Frigi-Canning was in 
connection with preserving the surplus of home gar- 
dens, its commercial advantages are so self evident 
there need be only brief mention of a few. The color 
and flavor changes due to high temperature steriliza- 
tion are avoided. Since the cooking water is preserved 
with the vegetable and blanching is not necessary to 
drive out the air, there is a great saving of nutrients. 
The thawing problem of frozen foods is avoided, 


Naturally, for commercial production, a continuous 
process must be developed but in a cannery this 


presents no difficulty. 

In an hermetically sealed product consideration of 
Clostridium botulinum is imperative. This require- 
ment has not been neglected. To quote Dr. Russel 
Esty as of 1943 (3): “Regarding the lowest tempera- 
ture at which botulinum spores will germinate, I cis- 
cussed this with Dr. Meyer and he is very certain 
that the spores will not germinate at temperatures 
around 35 to 40° Fk. We do not know of any compre- 
hensive study to show the lowest temperature at which 
the spores will germinate and vegetative forms multi- 
ply, but it is safe to assume that botulinus organisms 
and other anaerobic food spoilage organisms will not 
grow below 45° F and probably not below 50° F."’ 

To quote Dr. K. F. Meyer as of 1958 (4): **T wish 
to advise you that according to all recent information 
it is definitely established that for safety purposes 
50°F and below can be considered to prevent the 
germination of Cl. botulinum spores. We have done 
no recent work, but these are the figures which are 
being constantly used. [ would not entirely agree 
with Dr. Esty’s statement that very little if any 
germination would occur at 55 to 60° F; this depends 
on the environment in which spores may find them- 
selves; 50° F is the dividing line.”’ 

Ohve and Scott (5) have made a study of Cl. botuli- 
num, type E, found in fish and in marine mud. To 
quote from their summary : ** Ten strains of Cl. botuli- 
num, type E, have been studied at 12 temperatures 
between 2.5 and 45 ©. Growth proceeded consistently 
from spore inoculum at temperatures between 5 and 
37.5 C."" But only 6 of the 10 strains germinated at 
5° C. To quote further: **The upper and lower tem- 
perature limits were several degrees lower than for 
type A and B strains.’” Ohye and Scott ascribe this 
to the lower temperature habitat of type E. They 
found the heat resistance of the spores to be only 
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1/1000th that of types A and B strains and one 
gathers from their paper that they interpret this to 
be about 10 minutes at 80° C. This would eliminate it 
from consideration in Frigi-Canning. 


CONCLUSION 


Originally consideration was only for the home 
gardener who, without canning equipment of any 
kind, but with some refrigeration space, could, by 
Frigi-Canning, do considerable to make use of his 
surplus. Also the city dweller on his week-end drive 
could pick up at low cost a hamper of his favorite 
vegetable and by this method enjoy it for a consider- 
able time, 

The favorable results that have been obtained indi- 
cate there may be a much more extensive possibility. 
Even now canned whole hams may be regarded as 
being Frigi-Canned, Originally there was strong 
opposition to freezing vegetables in hermetically 
sealed cans for fear they might be allowed to be held 
under conditions favorable to the development of 
Cl. botulinum. Now a wide variety of products that 
one would regard as excellent media for this or- 
ganism are frozen in hermetically sealed cans. Con- 
sumer education is a part of any successful distribu- 
tion. Even fresh milk, a good medium for Cl. botuli- 
num, is distributed under poorer refrigeration than 
one would expect for Frigi-Canning. canner 
serving large users, such as restaurants and hotels and 
reprocessing manufacturers, could easily observe and 
supervise the refrigeration of Frigi-Canned products. 
To be sure, anyone would be remiss and foolish not 
to give the matter fechnical study under his own con- 
ditions before doing Frigi-Canning on a large scale. 
This, | emphasize, is essential. Perhaps more heat 
than is herein indicated would be desirable. Every 
precaution, certainly, should be taken to avoid the 
risk of spoilage. 

Epwarp F. KoumMan 
Kingshighway East 
Merchantville, New Jersey 
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30ONVENTRE, P. F. AND Kempr, L. 
(Univ. of Miehigan, Ann Arbor). J. 
Bacteriol. 78, 892-3 (1959). 


The first successful attempts to in 
erease the toxicity of botulinum toxin 
with proteolytic enzymes are reported for 
a type E strain of Clostridium botuli 
num, Attempts to activate types A and 
B toxins in the sume manner were not 


suecessful, 


Nutrition 


Protein nutrition and enzyme changes in 
man. 


Warertow, J. C. (Univ. of the West 
Indies, Federation Proe, 18, 
1143-55 (1959) 


The nature of the relation between 
enzyme activity and dietary protein in 
take is discussed, It is unlikely that 
measurement of any one enzyme or sys 
tem in one tissue could be used as a 
general index of protein malnutrition, 
because, as deficiency progresses, the pat 
tern of enzymatic saetivity in different 
organs must constantly be e¢hanging. 
However, measurement of appropriate 
enzymes in blood and digestive juices 
probably does give information about 
the protein synthetic or secretory ae 
tivity of individual organs. It is possible 
that specific types of amino aeid de 
ficiency or imbalance in the diet might 
lead to  charaeteristic tissue enzyme 
changes which would be diagnostic. So 
far, however, no example of such a rela 
tionship has been established. 


Biologic availability of essential amino 
acids to human subjects. III. Whole 
egg and beef muscle. 


Watts, J. H., ALLEN, CC. H. 
Booker, L. K. (Tuskegee Inst., Ala 
bama). J. Am. Dietetic Assoc. 36, 42-5 
(1960), 

Two men and 3 women participated in 
an investigation to det. the availability 
of the 8 essential amino acids in diets 
contg. a large amt. of either whole egg 
or beef musele. Availabilities for the 
egg diet were between 76 and 91° and 
for the beef diet, 80 and 93%. Neither 


diet showed a superiority over the other. 


Potassium-lysine relationships. 


ANON. Nutrition Revs. 18, 18-19 
(1960 


The effect of altering potassium levels 
in diets contg. various evels of lysine 


wus studied in the rat. Differenees in 


hair loss and histological changes in the 
liver indicate a protective effect of exeess 
potassium in diets deficient in lysine. 


Effect of dietary fats and carbohydrates 
on digestibility of nitrogen and 
energy supply, and on growth, body 
composition and serum cholesterol of 
rats. 
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BAKON’ 


HICKORY-SMOKED YEAST... 


Soup sippers are a fussy sort; they want both the rich green pea taste and an 
exciting blend of seasoning. Lipton finds that hickory-smoked Bakon YEAST 
helps provide a zestful bacon-like flavor and nutrition as well. 

Food technologists appreciate the fact that Bakon is a U.S.P. Dried Torula 
Yeast, salt-free, and a carrier of 50° C prote in, the entire vitamin B complex, 
and the amino acids. Genuinely smoked Bakon is stable, uniform and con- 
tains no starch, sugar, or meat. 

Discover for yourself why so many important food firms now incorporate 
hickory-smoked BAKon YEAsT into their products for extra flavor and sales- 
appeal. BAKON is now used to flavor baby foods, nibbling foods, stews and 


vege tables, baked gor rds, sea foods, cheeses, spice mixes, and seasoning blends. 


Lake States 


Manufactured and distributed for Bakon Yeast, Inc. by 


Send for your Lake States Yeast and Chemical Division 


com plimentary of St. Regis Paper Company + Rhinelander, Wisconsin 


Sales Office: 420 Lexington Ave., New York 17, N.Y. 


test sample of 


BAKON YEAST 
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Lions arent fussy about food 
...but 177 million Americans are! 


People marketing canned or wrapped food; people up against stiff competition 
in the fight for new ideas in food flavor, are going to sit up and take notice of 
PROTEX, a hydrolised protein, a newcomer to the American world of food. 
PROTEX is guaranteed to give meat or other savoury foods a new and delightful 
flavor—something altogether different. Without any doubt at all, PROTEX 
forms the finest base for meat-flavored products. Samples and the service of our 
experimental kitchen on request. 


PROTEX 


Sole representative in the U.S.A. for PROTEX: MILTON A. KLEIN CO., INC.., 
89-30 161st STREET, JAMAICA 32, NEW YORK. Telephone: Olympia 8-5522. 


MESSRS. FREDK. BOEHM LTD., 19 BENTINCK STREET, LONDON, W.1, ENGLAND. ESTABLISHED 1888 


Y 
\ 
flim. 
= 

| 

AY 

\ 

A 
] 

| 

| 


MARSHALL, M. W., er aL. (USDA, 
Human Nutrition Researeh Div., Wash 
mgton, D. J. Nutrition 69, 371-82 


1959 


Rats fed low-fat diets with cornstarch 
as carbohydrate gained less than rats fed 
high-fat diet with sucrose as earbohy 
correlated with 
intake but 
not necessarily with fat intake. Rats fed 
stored a higher percentage of 


drate. Weight gains 


apparent digestible energy 


Sucrose 
their calorie intake as fat than did those 
vhich reeeived cornstarch. 


Coronary heart disease and dietary habits. 


ANON. Nutrition Revs. 18, 9-11 

The statistical relationship between 
death ratio from degenerated heart dis 
use and dietary data were studied for 


men aged 55-59 years for 20 countries. 


\ correlation between  arteriosclerotic 
heart diseases and the eating of satd 
fats and animal 


strated 


protein was demon 


Experimental production of vitamin B, 
deficiency in rats and mice on a 
maize-groundnut-meal diet. 


ATTERPAKER, P., ET AL. 
Bombay, India). Brit, J. 
$5047 1950 


(Univ. of 


Nutrition 18, 


-CONFECTO-JEL 


Especially made for 
Jellied Candies 
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Vitamin By defiicency was produced 
exptl. in rats and mice by feeding them 
on a maize-groundnut-meal diet. Com 
parison of the severity and nature of the 
deficiency with that enused by addn. of 
iodinated casein to the same diet was 
made. It is coneluded that vitamin B, 
deficieney induced by the maize-ground 
nut-diet is substantially free from other 
metabolie complications and is, there 
fore, more suitable for studies concern 
ing the metabolie functions of vitamin 
3. than the one induced by iodinated 


The Norrbotten study. 
ANON. Nutrition Revs. 18, 6-8 (1960 


The relationship between breast and 


bottle feeding on growth, ossification, 
antibody response and serum eleetrolytes 
was studied in a group of 402 infants in 
Northern Sweden. The 


divided into 4 groups, according to du 


infants were 


ration of breast feeding. Group 1 was 
breast fed less than 2 weeks, group 2 
from 1-2% months, group 3 from 3-6 
months, and group 4 for 6% months o1 
longer. Differences were found in wt. 
gain, height, y-globulin levels and serum 
Ca conen, No differences were found in 
the incidence of fever or communienbl 
disease, response to immunization, o1 
incidence of caries. Most, of the differ 


ences were statistically significant only 


for better product 

consistency and 
quality 

Always Depend On 


P 


@ Adaptable to wide range of PH 
levels. 

@ Neutral color and flavor—blends 
naturally with more different fruits 
than any other pectin. 

e@ Gives product resiliency to avoid 
breakage during shipping. 

@ Improves spreadability of jams, 
jellies and preserves. 

@ Standardized to uniform strength 
so thot product always has the 
same consistency. 


Write, wire or phone for full 
information, technical advice, or 
location of nearest warehouse. 


SPEAS COMPANY 
DEPT. FT. 5 
GENERAL OFFICES * KANSAS CITY 20, MO. 


i 


when comparison of extreme groups were 
made and some of the differences existed 
ouly for a limited period in early in 
faney 


Celiac disease and wheat sensitivity. 


Weiners, H. A, AND Van De KAMER, 
J. H. (Central Inst. for Nutrition and 
Food Research T.N.O., Utreeht). Pedi 


atries 25, 127-84 (1960 


Studies show that sensitivity to wheat 
in celine disease is d rectly caused by the 
glindin fraction of wheat gluten which 
is net properly metabolized due to an 
‘‘inborn’’ enzymatic defect the in 


testinal wall cells. 


The laxative effect of dietary roughage. 


ANON, Nutrition Revs. 18, 15-16 


(1960 


The mechanisms of laxative effect of 
brans were studied in the pig. Feeding 
Wheat bran increased the water content 
of the feees, Feeding powdered cellulose 
had no such effeet, but feeding fibrous 
cellulose reprodueed the effeet obtained 
with bran. In vitro tests demonstrated 
that the fibrous cellulose absorbed and 
retained much more than the powdered 

The conelusion drawn that 
the plysieal condition or structure of the 


cellulose and other relatively digestible 


NUTRL-JEL 


Regular and Slow Set 
For Finest Jams, Jellies and Preserves 
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MILK PROCESSOR — TENNESSEE Foxboro 6-instrument FOOD PACKER — CALIFORNIA Automatic control of process 


cabinet controls milk fore-warmer temperatures with Dyna- evaporator is easily handled from the Foxboro cabiret. Inte- 
log” Electronic Instruments. 2-, 4-, or 6-instrument cabinets grated control system, specifically designed for the precess by 
can be installed individually, or in combination — provide Foxboro, assures perfect quality and flavor of concentrate. 
complete centralized control of any food process, large or Grouping of related controllers and indicators results in 
small, easier operation, simpler maintenance. 


For any food plant - 


an integrated Foxboro 


COFFEE PROCESSOR—NEW YORK This centralized BREWERY IN MEXICO Complete Foxboro centralized control 
control panel has its graphic diagram painted on a formica system simplifies opération of rice and mash cookers, hot and 
plastic background, permitting easy modification of the dia- cold water tanks, lauter tubs, and brew kettles. Air tubing is 
gram should process changes occur. Painted formica panels neatly formed and fitted to permit easier servicing and mainte- 
are only one of several types of graphic control panels avail- nance. System was designed and assembled in Foxboro, Mass. 
able from Foxboro, — shipped in sections for installation in Mexico. 
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VEGETABLE OIL REFINERY — ILLINOIS Complete control of hydrogen generation units is accomplished from this graphic 
panel. Small-case Consotrol* Recording-Control Stations are installed right in the process diagram — linked to their appropriate 
measurement and control points by colored lines — resulting in easier operation and better process supervision. All back-of- 
panel connections are plainly marked for quick and easy identification. 


for every food process 


Packaged Control System 


Complete packaged control systems providing 
centralized operation from one convenient loca- 
tion! It’s the trend that’s streamlining the effi- 
ciency of many food plants today. 

Foxboro custom-engineered packaged control 
systems make it easy. Years of application engi- 
neering experience insure that instruments are 
exactly suited to your process—shipped already 
mounted in cabinets or panels, completely piped 
and wired. Only power and process connections 
are needed to put them into operation. This sim- 
plified installation, plus the operating con- 
venience and low maintenance of these custom- 
engineered control systems keep cost at a 
minimum. 

Full details on Foxboro Packaged Control 
Systems cre now available in a new series of 
specification sheets. They'll give you complete 
information on the design and construction of 
cabinet and panel units .. . as well as Foxboro’s 
rigid requirements for high quality piping and 
Mwiring. Write for them today. The Foxboro 
Company, 355 Norfolk Street, Foxboro, 
Massachusetts, U.S.A. *Reg. U.S. Pat. Off. 


FOXBORO INSTRUMENTATION FOR THE FOOD INDUSTRIES 


REG. U.S. PAT. OFF. 


SUGAR PLANT—CALIFORNIA Local control for these 
vacuum pans is provided by individual panels for better 
operator supervision. Heavy gauge steel panels protect in- 
struments and accessories from accidental damage, 
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polysaccharides bran are responsible 
for the laxative effect because of the 


power to retain water. 


Toxicology 


Effect of normal and high intake of ortho- 
phosphate and metaphosphate in rats. 


Dymsza, H. A REUSSNER, G. AND 
THIESSEN, R. (General 
Tarrytown, N. Y.). Jf 


419-28 (1959) 


Foods Corp., 


Vutrition 69, 


Normal and high levels of phosphorus 
(0.4 and 1.2% phosphorus) in the form 
of orthophosphate and metaphosphate 
were fed to growing rats for 150 days. 
While the high-metaphosphate diet pre 
dueed the poorest growth and food and 
protein efficiency, neither the types nor 
the levels of phosphates mpaired growth 
conelusively as measured by wt. gained 
and femur length. All of the data ob 
indieated that 
adequate absorption 


tained from this study 
there was probably 
and utilization of Ca, P and Fe with both 
high and normal levels of either ortho 
phosphate or metaphosphate. 


Recent studies of organic phosphate 


poisoning. 


Witus, J. H. (Army Chem. 
Md.). Federation Proe. 18, 


(1959 


Center, 


Oximes, sueh as DAM, 2-PAM and 
TMB-4, a 


in the treatment of poisoning by anti 


re effective adjuncts to atropine 


cholinesterase compds., whether of the 
alkyl-phosphate or the quaternary amine 
type. These oximes seem to be particu 
larly aetive restoring neuromuscular 
transmission, presumably by reactivation 
of inhibited cholinesterase at the neuro 
muscular junetion, The oximes, there 
fore, afford to the elinician a means for 
controlling the nicotinic phenomena of 
the cholinergic crisis in myasthenie pa 
tients under treatment with anti-eholin 
esterase drugs and in patients poisoned 
aceidentally or purposely with the same 


type of compd, 


Pharmacologic effects of fractions of oxi- 
dized oleate and linoleate. 


Kaunirz, H., ev au. (Columbia Univ., 
New York, N. Y. Vetabolism: Clin. 
and Exptl. 9, 59-66 (1960 


Fractions of oxidized oleate and lin 
oleate were fed at a level of 8% in a 
purified diet to weanling male rats for 
3) owks. 
characteristic effeets on growth, diuresis, 


Some of the fractions exerted 


organ wts. and cholesterol metabolism. 
The urea-adduct-forming fraction of the 
oleate distillate, which consisted of mono 
and di-basie, satd., short chain esters, 


was atoxic and yet, in comparison to 


lard, produced marked diuresis and re 
dueed liver and serum cholesterol levels, 
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DETERGENTS 


Some factors in the measurement of the 
suspending power of aqueous deter- 
gent/fabric systems. 


WEATHERBURN, A. 8S AND BoyLey, 
(. H. J. Am. Oil Chemists’ Soc. 37, 20-7 
(1960), 


The variability assoed. with the usual 
methods for measuring the suspending 
power of aq. detergent solus. used to re 
move soil from textile fibers is pointed 
out, and «a modified method, using multi 
ple washes with very low conen. of soil, 
is proposed. Two commonly used arti 


ficial soils are compared. Mieronex, a 


typical fine particle carbon black, ap 


pears to give data in reasonable aecord 
with practical experience while Aquadag, 
a suspension of graphite particles, tends 
to magnify some effeets and therefore 
is more useful for specific tests. The 
influence of hard water and of other in 
org. salts on suspending power data is 
discussed, The need for careful selection 
of type of soil and fabrie and for careful 


interpretation of data is stressed. 


ENGINEERING RESEARCH 


The problem of painting rusty steel. 

MaYNE, J. E. O, 
bridge). J. Appl. 
(1959 


(Univ. of Cam 
Chem. 9, 673-80 


pH you can taste...more leading food processors depend upon 
Beckman pH equipment than all other kinds combined...to maintain 
consistent high quality standards, protect their product reputation and 


assure continued brand acceptance. { Whatever distinctive features 


are vital to your product success —texture, crispness, flavor, purity, 
freshness or color—control of critical pH values can make the important 


difference. And Beckman does it better, at lower cost...with the most ver- 


satile, complete line of pH meters and electrodes, the finest, most accu- 


rate instruments obtainable...for every plant, laboratory, and advanced 


research application. See your authorized Beckman dealer today, or sw 


write for Data File Beckman 


3 OF 


GY : 
Scientific and Process | Instruments Division 2 YEARS 


Beckman Instruments, Inc 


2500 Fullerton Road, Fullerton California 
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by precision contro/ of 
the density variable in fluid 
and slurry processing 


Ohmart Density Gages are invaluable components of any 
process where the close-limit control of the density of liquids or 
slurries will mean substantial dollar savings. 

These gages employ a gamma radiation source and the 

patented Ohmart Cell, which converts gamma radiation directly 
into electrical energy. Materials 
placed between the source and 
the cell absorb the energy in pro- 
portion to the density. Hence the 
cell output current is a direct 
measurement of the density. 
The radioactive source is amply 
shielded. The radiation level is 
low—has no effect whatsoever on 
the materials measured. 


Ohmart Gages have no mov- 
ing parts; are not in contact with 
the media. There is nothing to J / 
wear out, plug, or corrode. Mea- caustic evaporator employing Ohmart 
surement and control are reliable, Pensity System to maintain a constant 
continuous and automatic. Main- 
tenance is practically nil. 
On numerous installations, 
the improvements in process and 
product quality control made by 
Ohmart Density Control Systems 
have paid for the systems within 
six months and less. For detailed 
information, write for Bulletin 
No. 105-C., 


Diagram shows — Ohmart Density 


Control System where control of liquid 


density is by actuation of a valve. 


ah mart The Ohmart Corporation 
2242 Bogen St., Cincinnati 22, Ohio 


Engineering representatives in principal areas 


Evidence is presented to show that the 
impermanence of paint over rusty stee! 
is caused primarily by a coating of fer 
rous sulfate under the mat on the steel! 
surface, Pretreatment of the rusted sur 
face should be directed toward removing 
all of the ferrous sulfate. 


Improve heat transfer coefficients with sili- 
cons resin coating. 


KuLLBeRG, G. K. AND KENDALL, H. B 
Chem. Eng. Progr, 56, 82-4 (Jan. 1960), 


Silicon resin coatings improve 
aeross condenser tubes by pro 


moting dropwise condensation. 


FOOD AND FOOD TECHNOLOGY 
Cereals and Grains 


Improved processing methods for frac- 
tionation of wheat flour and the 
manufacture of vital guten. 


ANpDERSON, R. A., ET AL. Am. Miller 


and Processor S?, 18-21 (Dee. 1959). 


A gluten of SU‘) protein content and 
SO, purity is obtained in the continuous 
batter process for fractionating wheat 
flour developed at Northern Regional Re 
search Lab. The flour-water batter is 
withdrawn from the mixer to a pump 
where water is added to sepuirate stareh 
and gluten. The gluten is then removed 
on a gyrating sereen, washed and re 
screened. A process for drying vital 
gluten by atmospheric drum drying of 
wet gluten dispersed in dil. acid is also 
described. 14 references. 


Coffee and Tea 


Human studies of biologic availability of 
niacin in coffee. 


GoLtpsMitH, G. A., er AL. (Tulane 
Univ., New Orleans, La.). Proe. Soe. 
Biol. Med, 102, 579-80 (1959). 


Coffee contains a significant amt. of 
niacin which is biologically available for 
man, This beverage can furnish an 
appreciable share of daily requirement 
of niaein and should be considered in 
estimating the niacin eontent of the hu 
mun diet, 


Eggs 
Method of improving the nutritive content 


of edible avian eggs and end product 
thereof. 


Sevrrzer, W. Assignor to Vineland 
Poultry Labs. U. S. 2,915,400. Dee. 1, 
1959, 


Process for improving the natural nu 
trient content of edible avian eggs in 
the shell by wetting the egg shell with an 
inert liquid carrier and an edible en 
haneing substance. These substances are 
csused to enter the interior of the egg 
through the shell pores and membrane 
Without rupturing the membrane or in 
juring the egg magma. 


Fats and Oils 
A highly nutritional margarine. 


MELNICK, D. AND C. 
signors to Corn Produets Co. 
2,921,855. Jan, 19, 1960, 
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The margarine is composed of a milk 
phase and 80% of a glyceridie fat which 
contains about 15 to 60° of an essential 
fatty acid, 10% of a trans fatty acid, 
an SCI at 70° F. of 4 to 15; and an 
SCI at 50° of about 2 to & times that at 
92°. The fatty acid radieals are in ran 
dom distribution. 


Permeability of some fat products to 
moisture. 


LANDMANN, W., LOVEGREN, N. V. AnD 
Freee, R. O. Southern Regional Re 
search Lab., New Orleans, La.). J. Am 
Oi Chemists’ Soe. 37, 1-4 (1960 


The permeability to water vapor, as 
influenced by temp. and vapor pressure, 
was measured for cocoa butter, com 
pletely hydrogenated cattonseed oil, 
mixts. of completely hydrogenated cot 
tonseed oil and cottonseed oil, paraffin, 
chocolate liquor, and sweet milk ehoco 
late in order to obtain information useful 
developing improved confectionery 
fats. The permeability const. was ealed. 
in terms of grams of water diffusing 
through a centimeter cube in one seeond 
under a vapor pressure gradient of one 
mm. of Hg across the cube Under the 
test conditions employed, the permeabil 
ity const. for cocoa butter at room temp 
was found to vary from 5.8 x 10°" to 
81.6 x 10°". The permeability consts, for 
the highly hydrogenated cottonseed oil 
and the eocoa butter, under comparable 
conditions at room temp., was found to 


be approx. 1.3 x 10°" and 33 x 10°", resp. 


Feedstuffs 


Utilization of diets containing oats and 
oat husks ground to different degrees 
of fineness. 


CALDER, A. F., ET AI (Rowett Re 
search Inst., Aberdeen, Seotland). J. Sei 
Food Aar. 10, 682-91 (1959 


Oats ground to 3 defined degrees of 
fineness were used in fattening pig diets 
as the sole cereal source Growth and 
digestibility trials showed that there was 
no advantage to be gained in grinding 
finer than is attainable by ordinary farm 
grinding equipment When oats were 
very finely ground there was a small re 
duetion in the apparent digestibility of 
the protein of the diet and in the reten 
tion of N. Digestibility trials with oat 
husks ground to defined degrees of 
fineness and included in’ conventional 
barley-groundnut meal fattening diets 
shows that there was no material effect 
of the fineness of grist on the digesti 
bility of org. proximate constituents. 


Milk 
Synthetic milk. 


Orro, H. L. U. S. 2,923,628. Feb. 
1960, 


Provides for the compn. of a synthetic 
unsatd, fatty aeid milk which comprises 
approximately 600% to 80% water, 5% 
to 10% whey protein, 5% to 10% fat, 
5% to 10% lactose and 5% to 10% salts 
The fat is in the form of fatty acids 
eontg. 48°% to 53% of linoleie acid. 


INDUSTRY NEWS 


Corn Industries Research Foun 
dation, Ine., recently announced 
publication of the second edition 
of Corn Oil, a 20-page booklet illus 
trated with photos and charts. The 
hooklet is obtainable free, re 
quest to Corn Industries Research 
Foundation, Ine., at 1001 Connee 
ticnt Ave., N. W.. Washington 6, 
D.C. 


A new illustrated eatalog of 
Lambda-Pettes®), the 
ettes manufactured by 


micropip 
Research 
Specialties Co., is available on 
quest from Research Specialties 
(o., 200 South Garrard Blvd., 
Richmond, Calif. 


James Dole Engineering Con 
pany recently released its new bro 
chure ‘*The Dole System of Asep 
tie Canning.’’ It is available upon 
request to James Dole Engineer 
ing Co., Russ Building, San Fran 
eisco 4, California 


A new bulletin available from 
The Pfandler Co. deseribes the 
RP-210 Ten Station Piston Filler 
For further information write 
The Pfaudler Co., 1113 West Ave 
nue, Rochester, New York 


Canadian Institute of Food 
Technology will hold its third an 
nual eonference June 9 and 10 at 
the Royal Alexandra Hotel, Win 
nipeg, Manitoba. Theme of the 
meeting will be Food Quality. Fur 
ther details are available from 
A. G. MeLeod, Manitoba Depart 
ment of Health, 320 Sherbrook 
Street, Winnipeg 2, Manitoba, 
(‘anada. 


Second International Course on 
Lyophilization. For a two-week 
period starting August 29, Lyon, 
Franee, will be the scene of a 


CHEMOCIDES MK ano PK 


(methyl and propyl esters 


of p-hydroxybenzoic acid) 


Accepted as safe— 
under Food Additives Amendment 


Effective in acid, neutral and alkaline 
pH ranges 


More active against molds, yeast and 
bacteria 


In addition to inhibitory action—can 
be bactericidal and fungicidal 


Soluble in aqueous and organic media 
Calcium or sodium salts available 


experimentally for increased water 
solubility 


Completely stable in storage é 


Chemocides MK 
and PK, and their 
sodium and calci 
um salts, are im- 
mediately avail- 
able. For addi- 
tional data and 
samples write our 
Technical Service 


Department 
CENTURY 


CHEMICAL 


CORPORATION 
60 E. 42nd St., New York 17,N. Y. 
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“depends on many equally vital fac 
“agronomy at the 


purchasing policies; 


‘specially equipment and 
highly developed personnel at every’ 


= THE INDEFINABLE | 
spells ultimate ; | 
\\ working inover 10,000food 
these 
processing plants | 
| few years, insure exacting 
AMERICAN MAIZE-PRODUCTS COMPANY 


Improving Tomorrow's 
Products... Today 


with 
AMERICAN MAIZE 
Corn Starches, Syrups 
and Syrup Solids 


In today’s processed foods that 
must meet exacting standards 
of quality, the hidden element 
of success is quite frequently 
a product from corn. For this 
reason, American Maize has 
developed many hundreds of 
specialized corn products to 
meet the most exacting require- 
ments. Here are a few of the 
many categories of food prod- 
ucts which are presently being 
benefited by American Maize 
Corn Starches, Syrups and 
Syrup Solids. 


BEVERAGES 
BREAD 

CANDY 
CRACKERS 
CANNED FOODS 
CAKES 

CATSUP 

DRY MIXES 


FROZEN FISH 
FROZEN FRUITS 
GRAVIES 

ICE CREAM 

ICINGS 

JAMS AND JELLIES 
PEANUT BUTTER 
PROCESSED MEATS 
PIE CRUSTS 

PIE FILLINGS 
PRESERVES 
SAUCES 

SALAD DRESSING 
SOUPS 

SHERBETS AND ICES 
TOPPINGS 


If you manufacture any of 
these or kindred foods, we 
will be pleased to place the skill 
and experience of over half a 
century at your disposal, with- 
out obligation, of course. 


ATLANTA *« BOSTON «+ BUFFALO 
CHICAGO «+ DENVER + GRAND 
RAPIDS * HOUSTON «+ LOS ANGELES 
PHILADELPHIA « PITTSBURGH « ST. LOUIS 
ST. PAUL « SAN FRANCISCO « SEATTLE 


AMERICAN MAIZE 


PRODUCTS COMPANY 


250 PARK AVENUE © NEW YORK 17, N.Y. 


unique course in freeze-drying for 
those who are using this technique: 
research workers in the biological 
and botanical sciences, and those 
engaged in clinical and experimen- 
tal surgery. Courses will be pre- 
sented in French and English by a 
distinguished faculty, ineluding 
Dr. A. S. Parkes of the National 
Institute of Medical Research, 
London, and Professor R. I. N. 
Greaves of Cambridge University, 
Dr. H. T. Meryman of the Naval 
Medical Research Institute, Bethes- 
da, Maryland, and others equally 
recognized in their own specialized 
fields. 

The course of lectures will cover 
every phase of freezing and dry- 
ing, theory, applications to the 
preservation of biological prod- 
ucts, foodstuffs, possibilities for 
the preservation of whole organ- 
isms, and projected future trends. 

Participants will have the oppor- 
tunity of practical exercises with 
a great variety of apparatus. There 
will also be much supplementary 
material in the form of exhibits of 
technical apparatus, movies and 
lectures on related topics. An at 
tractive feature of the course will 
be the opportunities for informal 
discussions afforded by the fact 
that participants, both faculty and 
students, will be quartered in the 
buildings where the main part of 
the instruction will be carried on. 

Full details coneerning the 
Second International Course of 
Lyophilization, including costs, liv 
ing aecommodations, registration, 
ete., may be obtained by writing 
directly to: Dr. Louis R. Rey, Di- 
recteur des Cours Internationaux 
de Lyophilization, Laboratoire de 
Physiologie, Ecole Normale Su- 
perieure, 24, rue Lhomond, Paris 


n°, France. 


EXPANSION NEWS 


Opening of a new Atlanta plant 
of the Canco Division of the Amer- 
ican Can Company took place 
Thursday, March 10, 1960. The 
modern one-story plant, designed 
and engineered by the American 
Can Company and built by Beers 


FOOD TECHNOLOGY, 


1960 


MAY, 


Construction Co., occupies ap- 
proximately 150,000 square feet of 
floor space. Four production lines 
are in operation and a single line 
may produce metal containers at 
speeds up to 500 a minute. In ad- 
dition to metal cans, metal and 
paper containers will be produced 
for biscuit dough. 


In January 1960, Norda Essen- 
tial Oil and Chemical Company 
has voluntarily made plant im- 
provements totalling $283,000, The 
Norda plant in Hanover, New Jer- 
sey, has been modernized by the 
replacement of several old build- 
ings, as well as by re-painting, re- 
pairing, general improvement, and 
addition of new machinery and 
storage tanks. The amount was re- 
ported to be the largest single ex- 
penditure for plant improvement 
of this type in the food field dur- 
ing the month of January, acecord- 
ing to the Food and Drug Ad- 
ministration. 


A four million dollar food re- 
search building and pilot plant 
was dedicated May 5 and 6 at Cor- 
nell University’s New York State 
Agricultural Experiment Station 
at Geneva, N. Y. The most modern 
structure of its kind in the United 
States, it will provide outstanding 
research facilities for the promo- 
tion of the agriculture of New 
York State. The formal dedication 
ceremony took place Thursday 
afternoon, May 5th. Assistant 
Seeretary of Agriculture Ervin L. 
Petersen spoke on ‘‘The Signifi- 
cance of Agricultural Research in 
the Development of an Improved 
Food Supply.’’ A dedication ban- 
quet on the evening of May 5th 
was addressed by J. George Har- 
rar, Director for Agriculture for 
the Rockefeller Foundation, who 
spoke on ‘‘Food in National and 
International Welfare.’’ dedi- 
cation symposium on ‘‘Food and 
Health’’ was held on May 6th. 
Featured speakers were William J. 
Darby, Director of the Institute of 
Nutrition, Vanderbilt University, 
whose topic was ‘‘ What is an Ade- 
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quate Diet for Young and Old’’; 
Emil M. Mrak, Chancellor of the 
University of California at Davis, 
who discussed **The Role of Chem 
istry and Technology in the De 
velopment of Modern 
Philip L. White, Exeentive Seere 
tary of the Couneil on Foods and 
Nutrition of the American Medical 
Association, who spoke on ** Public 
Edueation and Food Attitudes”’ 
Youmans, Teehnical 
S. Army 
Develop 


and John B 
Director of Research, U 
Medical 
ment Command, who deserthed 


“What Lies Ahead in Nutrition.”’ 


Research and 


PERSONNEL 


Mr. Charles ©. Bryan, president 
of Firmenich, announced the 
appointment of C, Richard Myers 
as branch manager of the Chicago 
Sales Office of Firmenieh & Com 
pany. Mr. Myers is a 1948 gradu 
ate of Purdue University with a 
B.S. in biochemistry. During the 
war, Lt. Myers was a pilot in the 
Naval Air Corps. He then joined 
American Foods, Burnett Extracts 
and Clapp Baby Foods Divisions. 
Prior to joining Firmenich as as 
manager of the 


sistant branch 


Chicago office, he was technical 


sales representative for Sterwin 
Chemicals. 

In announcing several executive 
promotions, Basic Food Materials, 
Ine., of Vermillion, Ohio, recently 
named TET Member Harold Mark- 
man to the position of Viee Presi 
dent in charge of Research and 
Produetion. 


A meeting of Wisconsin Gover 
nor Gaylord Nelson’s special com 
mittee to survey the use of chemi- 
cals agriculture was held in 
Madison, Wisconsin recently The 
special committee, the first state 
wide group of its kind in the na- 
tion, was created by Governor Nel- 
son to develop a decisive and con 
sistent public polices in respect to 
regulating the use of chemicals as 
feed supplements, food additives, 
pesticides, and growth regulators. 
Three of the eleven members of the 
inelude IFT 


special committee 
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Members Dr. Conrad A. Elvehjem, 
President of the University of Wis 
consin, Chairman; Dr. Henry T. 
Scott, Director of Biological Labo- 
ratories of the Wisconsin Alumni 
Research Foundation; and Dr. 
Aaron Ihde, Professor of Chemis- 
try and member of the Wisconsin 
Advisory Com 


Food Standards 


mittee, 


The University of California and 
industry paid 
tribute to Dr. William V. Cruess, 
scientist, in 


the state’s food 


eere- 
tech- 
nology building on the Davis cam- 
pus in his honor Saturday, Mareh 
19. Action of the University Re- 
vents last month designated the 
building as Cruess Hall. 
The ceremonies and an 


pioneer food 


monies naming the food 


open 
house were held in conection with 
the annnal Olive Day program at 
retired after 
10 vears of service to the Univer- 


Davis. Cruess, now 
sity as a teacher and researcher, is 
internationally famed for his con- 
tributions to the food processing 


WILL SEE YOU 
ALL AT THE 
SAN FRANCISCO 
CONVENTION. 


WILL BE AT THE 
MARK HOPKINS 
HOTEL 


Milt. Emerson 
Norda, Inc. 


industry. In 1916, he organized 
the University’s currieulum in 
food technology at Berkeley, one 
of the first such programs in the 
nation. 

Professor Cruess also originated 
the University’s research program 
in the canning, drying, fermenta 
tion, and freezing of fruits and 
vegetables. He has published more 
than 400 scientifie papers, bulletins 
and circulars on food science. His 
textbook, Fruit) and 
Vegetable Products, is used in col- 


Commercial 


leges throughout the world. Tech- 
nical contributions by Cruess are 
credited with a dominant role in 
the development and growth of 
California’s large and successful 
wine, olive, and eanned, dried, and 
frozen food industries. 


The newly founded Rohland A. 
Isker Award for outstanding con 
tributions to military food and 
packaging progress, was presented 
on April 21, to 
joint winners by 
the Research 
and Develop- 
ment Associates, 
Food and Con- 
tainer Institute, 
Inc. at their 
annual 
meeting at the 
Congress Hotel. 

One award 
was presented 
to Joseph P. Akrep, container tech 
nologist at the Quartermaster Food 
and Container Institute for the 
Armed Forces, Chicago, for de 
velopment of a jeep-type, fork-lift 
vehicle for handling unit loads of 
military supplies. Mr. Akrep 
holds a B.S. and an M.S. degree 
(mechanical engineering) from 
Stevens Institute of Technology, 
Hoboken, N. J. The second award 
was presented to three former 
members of the QM Food and Con- 
tainer Institute staff for the de 
velopment of an instant bread mix 
utilizing chemical leaveners. They 
are Dr. Samuel A. Matz, who ob- 
tained his doctorate at the Univer- 
sity of California, Davis, and is 
presently head, refrigerated dough 
laboratory, Borden Research Cen- 


R. A. Isker 
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Charles S. 
State 
is bakery production 


tre, Syracuse, Ne 
McWilliams 


University ) 


(Pennsylvania 


American Institute of 
Baking, Chicago, and Jason Miller 
(Boston University) is a bakery 
chemist, E. F. Drew and Co., Ine.. 
Boonton, N. J. 

A non-profit organization main 
taining 
tainer 


instructor, 


liaison on food and con 
and 


between the military and industry, 


research development 
composed — of 
and tech 
nology related to food and pack- 
Sub- 


the Associates is 
leaders in the sciences 
aging. Commandant of the 
sistence Research and Development 
(SRDL), 
organization of the Food and Con 
tainer Institute, Col. Isker di 
rected the work of the SRDL im 
mediately prior to World War II 
as well as throughout that conflict. 
He and his staff had much 
with the design and development 


Laboratory predecessor 


to do 


of operational rations and the 
packaging used in World War II. 
The Institute has a world-wide 
reputation military and ¢i- 
vilian from than 
forty nations have visited the Chi 
cago organization to study its pro 
and work. 


missions more 


cedures 


Litchfield has 


Battelle Me 


will head up 


Dr. John H. 
staff of 
Institute and 


joined the 
morial 
research studies in food technology 
within the Bio 


and fermentation 


sciences Division. Ele comes to the 
Ohio, center 
Tech 
nology, where he was assistant pro 
On the 


campus and in industry, Dr. Liteh 


research 


Institute of 


Columbus, 
from 


fessor of food engineering. 


field has directed studies on the use 
of microorganisms as potential 
food sources, nutritional evaluation 
of food processes, and use of radi 
non-lonizing 
foods. His 


work has resulted in a number of 


ation——particularly 


radiation—to preserve 


papers on food processing and 


microbiology. Before joining the 
Ilinois Tech faeulty, he served as 
technologist for 


research food 


Swift and Company, food advisor 
for the U.S. 


Corps, and chief chemist for Searle 


Army Quartermaster 


Food Corporation. 


FLEXIBLE FOR LABS — RUGGED FOR PRODUCTION 


Sargent single pass pilot plant dryer for 
lab or production. Each section zoned and 
controlled independently for widest varia 
tion of temperature, humidity 


DRYERS 


by 


SARGENT 


Single pass dryer with extruder — 
two drying sections, one cooling sec- 
tion. For pilot plant or production. 


For Many Food Products 


SARGENT’S small to medium 
size dryers are outstanding ex 
amples of the sound economy ot 
“designing and building the ma 
chine for the job” in the food 
industry. These flexible, rugged 
machines may consist of but two 
or three drying sections and a 
feeder (vibrating or standard) — 
or where required, multiple dry 
ing sections plus baking, curing 
and cooling sections — all in one 
compact, space-saving, econom 
ical machine. 


Engineered specifically for pilot 
plant or moderate volume produc- 
tion, they are easily enlarged by 
simply adding more drying sec- 
tions and, where desired, extrud 
ers, granulators — even a blow-up 


section to “fluff” products such as 
dry breakfast foods during drying. 


Because they are designed and 
built by SARGENT, these rug- 
ged moderate-size workers can be 
depended upon to do a he-man 
size job on food products and by- 
products — milk curd to 
sliced apples, cereals to 
fruits and nuts and coffee. 

As with all SARGENT equip- 
ment, these new-size dryers are 
the speediest to erect, the easiest 
and most economical to clean-out 
and to maintain of any on the 
market. Performance is uncondi- 
tionally guaranteed by us. 


irom 
from 


Write us your product-drying re- 
quirements and let us give you 
details. 


GENT’S SONS 


PHILADELPHIA * CINCINNATI * CHARLOTTE * ATLANTA * HOUSTON « DETROIT 
NEW YORK * CHICAGO + LOS ANGELES * TORONTO 
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residue 
analysis... 


Specific lab service leaflets 
and illustrated brochure 


available on request. 


WISCONSIN ALUMNI 
RESEARCH FOUNDATION 


P. O. Box 2217 + Madison 1, Wisconsin 
Alpine 7-4851 
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Dr. Roy E. Morse, formerly 
Chairman of the Food Science De- 
partment at Rutgers University, 
and Mr. Edward Seltzer, Chief Re- 
search Engineer of Thomas J. Lip- 
ton, Ine. for the past several years, 
have been named Assistant Diree- 
tors of Research, it was reported 
recently by W. Gardner Barker, 
Lipton President. 


Robert E. Feeney (Ph.D., Wis- 
consin, 1942), nationally known 
for his research in protein chemis- 
try, joined the University of Cali- 
fornia staff at 
Davis on March 
15, 1960, as a 
professor of 
food science and 
technology. He 
was formerly 
with the Uni- 
versity of Ne- 
braska, where 
sinee 1953 he 
has headed the 
Department of 
Biochemistry and Nutrition. 
Feeney will teach the 
biochemistry of food proteins and 
do basic research work emphasizing 
the proteins of milk, and 
meat, said Dr. George F. Stewart. 
chairman of the Department of 
Food Science and Technology at 
Davis. ‘‘ He fills a strategie need of 
the department because of the im- 
portance of proteins in foods and 
nutrition,’’ Stewart declared. Dr. 
Feeney will be a member of a team 
from the 
several departments that conduct 


R. E. Feeney 


courses 


eggs, 


of biochemists drawn 
basic research in protein chemis- 
try at the University of California. 
With the addition of Feeney, as 
the first full-time man in his field, 
the food science and technology de- 
partment at Davis looks forward 
to adding research projects on the 
application of protein chemistry 
to the processing, manufacture, 
storage, and distribution of foods, 
including the effects of freezing, 
concentrating and drying, and 
heat processing. 

After World War II, in which 
he served as a food and nutrition 


officer, he returned to California 


in 1946 as a biochemist the 
U.S.D.A. Western Regional Re- 
search Laboratory at Albany. 


From there he went to the Univer- 
sity of Nebraska faculty in 1953. 

Feeney is the author or co-author 
of more than 40 scientific papers, 
and he is the co-holder of three 
patents. He has been active in the 
American Chemical Society and the 
National Science Foundation, and 
he has received several research 
grants from the National Institutes 
of Health. 

In 1958, he spent the summer in 
California as a fellow of the San 
Diego Zoological Society. 


IN MEMORIAM 


Dr. Carl R. Fellers, 66, of Am- 
herst, Massachusetts died suddenly 
on February 22nd at St. Ann’s de 
la Pocatiere, Quebec, where he was 
delivering spe- 
cial lectures at ae 
the Sehool of 
Fisheries. Dr. 
Fellers was an 
internationally 
known, renown- 
ed food teeh- 
nologist. He was 
born at Hast- 
ings, New York 
on October 4, 
1893. He _ re- 
ceived an A.B. degree from Cornell 
University in 1915 and the M.S. 
degree in 1916 and Ph.D. degree in 
1918 from Rutgers University. 

From 1918 to 1919, he was as- 
sociated with the U. S. Public 
Health Service and for this service 
was awarded a certificate of merit 
from the General. In 
1920 he served as_ bacteriologist 
with the U. S. Department of Agri- 
culture Bureau of Chemistry and 
Soils at Washington, D. C. From 
1921 to 1923 he was a research 
bacteriologist with the National 
Canners Association at Seattle, 
Washington. During 1924 and 
1925 he was associate professor of 
food preservation, fish and marine 
products at the University of 
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Washington, Seattle. In 1926 he 
joined the staff at the University 
of Massachusetts as research pro- 
fessor of food technology and 
served as head of the department 
from 1941 to 1957, when he retired. 


During World War II, Dr. Fel- 
lers was post chemical officer at 
Fort Devens and served as Lieu- 
tenant Colonel, QMC, in the South- 
west Pacific Theatre, where he 
acted as liaison officer with the 
Australian Government. In recog- 
nition of this service he was 
awarded the bronze star. 


Dr. Fellers was an inventor of 
methods for the pasteurization of 
dried fruits and the canning of 
Atlantic crab meat. He was one of 
the founders of the Institute of 
Food Technologists of which he 
was president in 1949. He was also 
a recipient of the Babcock Award 
of the Institute of Food Technolo- 
gists. He was a member of many 
other research, scientifie and hon- 
orary societies including the Amer- 
ican Public Health Association, 
American Chemical Society, So- 
ciety of American Bacteriologists, 
American Fisheries Society, the 
New York Academy of Science, the 
American Association for the Ad- 
vaneement of Scienee, Sigma Xi, 
Phi Kappa Phi and Phi Tau Sig- 
ma. He was the author of many 
scientific and technical articles on 
bacteriology, chemistry, and food 
technology. 

Dr. Fellers is survived by his 
wife, the former Miss Josephine 
Sanders; five sons, Dr. Francis X. 
Fellers of Cambridge, Massachu- 
setts; John C. of Bridgeton, New 
Jersey; Paul J. of East Lansing, 
Michigan; David A. of New Bruns- 
wick, New Jersey; Stephen G. at 
home; three daughters, Mrs. An- 
thony Lopez of Blacksburg, Vir- 
ginia; Mrs. Warren Averill of 
Amherst, Massachusetts and Mrs. 
Donald Goodyear of Sunderland, 
Massachusetts; three brothers, 
George and Roy Fellers of Mexico, 
New York and Alvah Fellers of 
Syracuse, New York; and eight 
grandchildren. 
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LABORATORY SERVICES 
for the 
FOOD and DRUG INDUSTRIES 
Drug Evaluation, Food Additive Studies 
Chemical and Biological Assays, 
Clinical Studies, Research 


AWarct & HARRISSON 


Div 192) Walnut St) Philadelpnia 3 Pa LO 3 43 


TECHNOLOGIST — Experienced in 
formulation of spice seasonings, and 
specialties for concern catering to 
meat and food process industries; 
Development and Production Control. 
More-than-job opportunity to qualified 
person. All replies held in strict con- 
fidence. REPLY BOX 783, Institute of 
Food Technologists, 176 W. Adams 
Street, Chicago 3, Ill. 


THE ROYAL COLLEGE 
OF 


SCIENCE AND TECHNOLOGY 
GLASGOW. 


Residential Course 
on 
RECENT ADVANCES 
IN 


FOOD SCIENCE. 
5th-19th September, 1960. 


Sponsored by The Low Temperature 
Research Station, Cambridge, The 
Torry Research Station, Aberdeen and 
The Royal College of Science and 
Technology, Glasgow, a course will be 
held with the purpose of studying 
recent advances in Food Science with 
particular reference to the decade 
1950-60. The programme is concerned 
both with commodities and processing 
and nine major food research organi- 
sations are co-operating in providing 
lecturers with special knowledge of in- 
dividual topics. 

The Office of the Science Adviser of 
the North Atlantic Treaty Organisa- 
tion has made funds available to assist 
a limited number of suitably qualified 
scientists from outwith the United 
Kingdom to attend free of residence 
and tuition fees. In special circum- 
stances assistance with travelling ex- 
penses may also be granted. All lec- 
tures will be delivered in English. 

Further information and forms of 
application may be obtained from The 
Department of Food Science, The 
Royal College of Science and Tech- 
nology, Glasgow, C.1., Scotland. The 
Closing date for applications is Mon- 
day, 13th June, but since accommo- 
dation is strictly limited, early appli- 
cation is advised. 
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Maurice Avenie at 58th Street 
Maspeth 78, New York City 
CABLE: FOODLASS TEL. TWINING 4.0800 
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AVAILABLE: Food Technologist, 
B.S. Purdue 1948. Some graduate 
work, Experience—canning, carbon- 
ated beverages and dairy products. 
Desire Chicago location. REPLY 
BOX 762, Institute of Food Tech- 
nologists, 176 W. Adams St., Chi- 
cago 3, IN. 


SEEKING: Administrative-Organi 
zational position coordinating Re 
search and Quality Control. Respon 
sible background and experience in: 
Statistical Quality Control, Sanita 
tion, Vendor Specifications, Process 
Control, Inspection, and Food Opera 
tions. Presently employcd. REPLY 
BOX 779, Institute of Food Tech- 
nologists, 176 W. Adams St., Chi 
cago 3, Ill. 


LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 

and Screening, Flavor Evaluation. 


Project Research and Consultation 


P_O Box 2217, Madison |, Wis 


— 
Write for Price Schedule | 
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FOOD TECHNOLOGISTS 


An active, confidential service: Interview 
at your convenience. Call, write or wire: 


Gladys Hunting (Consultant) 
Drake Personnel, Inc. 
The Heyworth Building 
Sixth Floor 
29 E. Madison St., Chicago 2, Ill. 


BIOLOGICAL SERVICES 


Foods, Drugs, Cosmetics, Chemicals, 
Feeds, Packaging —Toxicological, 
Mycological and Bacteriological 
Investigations 


United States Testing Co., Inc. 


1415 Park Ave., Hoboken, N. J 


COMPLETE SERVICE... 

for the FOOD INDUSTRY! 
Radioactive, Infrared Spectroscopy, Food 
Additive Studies, Bacteriology. Write 
for Price List. 
SCIENTIFIC ASSOCIATES 
3755 Forest Park Avenue 
St. Louis 8, Mo. JE. 1-5922 


AVAILABLE: FOOD MICROBIOLO- 
GIST, Ph.D. Experience in frozen food 
and heat processed food research, qual- 
ity control and sanitation. Publica- 
tions. Desires responsible position in 
industry or an academic position. Will 
relocate. REPLY BOX 767, Institute 
of Food Technologists, 176 W. Adams 
St., Chicago 3, Ill. 


WANTED: RESEARCH-DEVELOP- 
MENT MANAGER. National food 
firm has opportunity for M.S. or Ph.D. 
in Food Technology or related disci- 
plines. To provide technical direction 
for research program for dehydrated 
vegetable products. Food industry ex- 
perience desirable. Salary $10,000 to 
$14,000. Upper Midwest location. 
REPLY BOX 775, Institute of Food 
Technologists, 176 W. Adams St., 
Chicago 3, 


AVAILABLE: FOOD TECHNOLO- 
GIST—B.S. Chem., M.S. Bact., ma- 
ture. Quality Control, Applied Re- 
search, Plant Sanitation, Fermenta 
tion. REPLY BOX 784, Institute of 
Food Technologists, 176 W. Adams 
St., Chicago 3, Ill. 


AVAILABLE: Ph.D. Food-, Chem- 
ical and Bioengineering, wide academ- 
ic and industrial experience. Initia- 
tive, creative ability and imagination. 
Interested in academic, industrial or 
consulting position. REPLY BOX 
785, Institute of Food Technologists, 
176 W. Adams St., Chicago 3, Ill. 


EXCELLENT OPPORTUNITY 


Food Technologist for large federally 
inspected poultry plant, with creative 
ideas, and with experience prefer- 
ably in Product Development of di- 
versified finer institutional food lines. 
Must know formulation, quality con- 
trol, sanitation control, the study of 
effects of freezing, the study and 
improvement of production flow, the 
checking of cooked yields, new food 
processing equipment. He must also 
be able to trouble shoot food flavor, 
color and texture problems. 


Plant located in San Francisco Bay 
Area. Reply giving full educational 
and work background. Replies kept 
COMPLETELY confidential. Inter- 
views will be held both before and 
during the IFT Convention in San 
Francisco. REPLY BOX 780, Insti- 
tute of Food Technologists, 176 W. 
Adams St., Chicago 3, III. 


TRUESDAIL: 


Laboratories, Inc. 


Temi 
Honolulu 


Member: American Council of Independent Laboratories 


PROFESSIONAL SERVICES 


Since 1869 Schwarz Laboratories has been 
a leading laboratory and technical service 
to the food and beverage industries. 

We offer thorough, expert advice on food 
problems of all types, analyses, flavor 
evaluations, product development, and le- 
gal testimony. Costs are low due to our 
experience and efficient operation and 
equipment. May we send yeu our brochure? 


SCHWARZ LABORATORIES, INC. 
230 Washington St., Mount Vernon, N.Y. 
Phone- MO 4-1100 Cable: Swoknip 


WANTED—FOOD CHEMIST 
RESEARCH 


Graduate Chemist with 2-3 years ex- 
perience, preferably in food or allied 
fields, for laboratory work in product, 
process, research and development. 


Company manufactures ingredients for 
food processors. 


Apply to: The Griffith Laboratories, 
Limited, 115 George Street, Toronto 
2, Ontario, Canada. 


WANTED: FOOD TECHNOLO- 
GIST. Long established midwest con- 
cern has immediate opening for a man 
with a BS. or advanced degree, with 
experience in flavor chemistry and 
development. 


Expanding activities include dairy, 
candy and bakery fields. 


Liberal salary and benefit program, 
commensurate with education and ex- 
perience. 


REPLY BOX 781, Institute of Food 


Technologists, 176 W. Adams Street, 
Chicago 3, IIl. 
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DRYLAND inc lipase 


Enzyme Preparations from Calf, Kid Goat and 
lamb anima! glandular sources. 
# oan enzyme modified 
Wil. Lait whole milk powder 
for rich, distinctive 
flavor development in milk chocolate and other 
chocolate products. 
Write for samples and literature 


DAIRYLAND FOOD LABORATORIES, INC. 
BOX 406, WAUKESHA, WISCONSIN. 


ENZYMES. 
and ENZYME Products 


RESEARCH CHEMISTS 

Here is an opportunity for an ex- 
perienced chemist with 2-5 years food 
or chemical experience to engage in 
active research with a minimum of or- 
ganizational red tape and paper 
work. We are a Chicago food process- 
ing firm with yearly sales of over 
$30,000,000. Research will involve gas 
chromatography and allied projects 
on a variety of food products. Proper 
climate for completing research proj- 
ects is assured. Present laboratory fa- 
cilities are being doubled creating 
excellent prospects for advancement. 
Health benefits, company paid pen- 
sion, etc. Submit detailed resumé in- 
cluding salary requirements. REPLY 
BOX 782, Institute of Food Tech- 
nologists, 176 West Adams Street, 
Chicago 3, Ill. 
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new basic source of citric acid U.S.P. 
is centrally located 


Whatever you're looking for in citric acid... 
superb purity, swift service, or a reliable 
source ... there are good reasons for getting 
better acquainted with Miles Chemical Com- 
pany in the near future. 

First of all, Miles citric acid U.S.P. is pro- 
duced at a convenient Midwest location 
(Elkhart, Indiana). Rail and truck service 
in any direction...in your direction. . . is 
remarkably fast. The expanded plant ca- 
pacity at Miles assures an abundant, ever- 
ready supply of citric acid which can be 
started to your receiving dock or siding with- 


in hours after your order is placed, 


Miles Chem ti 


What’s more, Miles citric acid is excep- 
tionally pure. Years ago Miles started its 
own production of citric to fill its needs in 
producing pharmaceuticals. So Miles pio- 
neered a unique deep fermentation process to 
yield a product meeting the most rigorous 
purity and mesh specifications. 

By purchasing Miles citric acid you, too, 
can take advantage of this rigorous control. 
We would like to talk with you about supply- 
ing your requirements and specifications. A 
Miles Chemical representative can be in 
touch with you within a few days after we 


receive your inquiry. Please write. 


division of Miles Laboratories, Inc. 
Elkhart, Indiana 
Telephone: COngress 4-3111 
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Quietly, we've been going ahead with important im- 
provements, and with expansion of our facilities to 
serve you better than ever. 


For instance, Norda recently spent over a quarter- 
million dollars on plant modernization, including new 
machinery and storage tanks, at our Hanover, New 
Jersey plant. 


Constant progress like this explains, in part, the confi- 
dence and trust so many place in Norda for the finest 
flavors, aromatic chemicals, and essential oils. 


Flavor it with a Favorite—from Norda , 


NORDA, 601 W. 26th St... N. Y. 1, N. ¥. * Chicago * Los Angeles * San Francisco * Toronto * Montreal * Havana * London * Paris * Grasse * Mexico City 
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